This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at  http  :  //books  .  google  .  com/| 


Digitized  by 


Google 


.^, 


p€<  1773  e.  7P" 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


Digitized  by 


Google 


V 


Digitized  by 


Google 


THE 

REPERTORY 

OP 

ARTS  AND  MANUFACTURES : 

CONSISTING    OP 

ORIGINAL  COMMUNICATIONS, 
SPECIFICATIONS  OF  PATENT  INVENTIONS, 

AND 

SELECTIONS  OF  USEFUL  PRACTICAL  PAPERS 
PROM    THE 

TRANSACTIONS 

OP    THE 

PHILOSOPHICAL    SOCIETIES 
OF   ALL    NATIONS,  blc.t^p^ 


VOL.     XV. 


LONDON: 

PRINTED    BY    NICHOLS    AND    SON, 

RED- LION- PASSAGE,       FLEET-    STREET, 

FOR,   AND  SOLD  BY,  THE  PROPRIETORS,  NO.   182,  FLE^T- 

STREET;      WHERE      COMMUNICATIONS     FOR     THIS 

VORK  ARE  REaUESTED  TO  BE  ADDRESSED, 

1801, 


•  Digitized  by 


Google 


Digitized  by 


Google 


(    iii    ) 


t^m 


CONTENTS 


OP    THE 


FIFTEENTH    VOLUME. 


•v  Page 

I.  SpeciBeation  of  MnHAkMAR'$Pxitcnt,ford  Machine 

for  cropping  and  (hearing  Woollca  Cloths^        —  x 

II.  Specification  of  Mn  Grace's  Patent  for  corroding 

Leady  and  making  White  Leadi  -^  t!j 

III.  Specification  of  Mf.  Holland's  Patent  for  Flcccjr 
Hofiery,  i—  -.i.  .^2^^ 

IV;    Specification  of  MefTrs.  Simpsok  and  IsBEStER's 

Patent  for  making  Straw  Plat,  &c.  —  19 

V.  Defcription  of  a  Stcani-Flue  for  Hot-beds;  By  Mr, 
Richard  Weston,  -^  ^o—  xi 

VL  On  the  fuperior  Advantages  of  fctting  Potatoes  in 
Rows,  with  a  Hoe  or  drilling  them,  and  Defcriptioa 
of  a  Machine  for  walhing  them.     By  the  fame,  24 

VII.  Defcription  of  a  Speedy  Elevator.  By  Dr.  Collin,     26 

VIII.  Defcription  of  a  Machine  for  faving  Perfons  from 

the  upper  Stories  of  a  Houfe  on  Fire.    By  the  fame,     35, 

IX.  On  the  Caute  and  Cwre  of  the  Difeafe  called  the 
Curl  in  Potatoes.  By  Meflrs.  Hollins,  Pitt,  and 
Holt,  —  . —  — j.  —  41 

X.  Dtfci  iption  of  a  Support  applicable  to  Scale-beams  of 

every  Size.    By  M.  Prony,  —  — .  51 

a  2  XI- 


Digitized  by 


Google 


iv       CONTElSrtS  OF  TjHE  JFlJ^TEENTH  VOLUME. 

Page 

XI.  On  the  Preparation  of  the  Salt  of  Lead,  or  Acetitc 

of  Lead.     By  Citizen  Pontier,        --  ~^        59 

XIL  Lift  of  Patents j  —  —  —  71 

XIIL  Specification  of  Mr.  Binn's  Patent  for  a  Portable 

WateraClofe^  a  Bidet,  and  eafy  Clmir,         —  73. 

XIV.  Specification  of  Mr.  Huddles  ton's  Patent  for 
conveying  Boats  from  one  Canal  to  another,  8] 

XV.  Specification  of  Mr.  WeLdon's  Patent  .for  Im- 
provements on  his  Machine  for  grinding  Bark,  and 
various  otltcJV  Articles,  -^  — *•    .  90 

iJiVL  Specification  of  MefTrs.  White  and  Smethurst's 

Patent  for  an  Improvement  on  Argand's  Lamp,  93 

XVII.  Remarks  on  the  Velocity  wiih  which  Fluids  ilTuc 
from  Apertures.     By  Dr.  Matthew  Young,  05 

XVIII.  DefcriptioA  of  a  Hiding  Lever,  for  thcJleliefof      * 
:        Horfes  when  thrown  down  and  entangled  in  the 

Thills.    By  MnJoHN  Snart,  —  ir* 

XIX.  On  the  Caufe  and  Cure  of  the  Cnrl  in  Potatoes. 

By  Meflrs.  HoLLiNS,  Pitt,  and  Holt,  concluded,  If3 

XX.  An  Enquiry  into  the  Caufes -of  the  Infalubrity  of 
.Hat  and  marfliy  Situations ;  and  Directions  for  pre-  • 

venting  or  correcting  them.     By  Mr.  William 
CURRIE>  —  -«  *—  i^g 

XXI.  Obfervations  on  the  Nature  of  Steel,  particularly 

on  that  which  is  called  'Natural  Steel,  — ^  12^ 

XXIi.  Memoir  oa  Mortars,  Lime,  Bcton,  and  Pozzo- 

lana^     By  Citizen  Guy  ton,  —  ^-  133 

XXIIL  Lift  of  Patents,  —  —  tj^^. 

XXIV.  Specification  of  Mr.  Bagnall*s  Patent  for  a 
JMachine  to  chop,  grind,  riddle,  and  pound  Bark,  to 
beam  Hides  and  Skins,  and  for  fcouring  and  taking 
the  Bloom  offer  from  tanned  Leather,         —  14^ 

X^V.  Specification  of  Mr.  Turnbull*s  Patent  foe 
jiew  Piocefles  and  Apparatus  fox  Bleaching,  1-50 

'  '  XXVL 


Digitized  by 


Google 


CONTENTS  OF  THE  FIFTEENTH  VOLUME.        V 

Page 

iCXVI.  Specification  of  Mr,  Adams's  Patent  for  rcn^ 
dering  Telefcopes  and  oihcr  Optical  GiaiTes  more 
portable,     —  —  —  i]|6 

XXVII.  Specification  of  Mr.  Guest*!  Patent  for  im- 
proved painting  and  drawing  Boxes,  and  new  Mc- 
thpd  of  arranging  the  Colours,  —  i6i 

XXVIII.  Dcfcription  of  an  Apparatus  for  dilengaging 
the  Horfes  from  Carriages  when  the  Horfcs  have 
taken  Fright,    By  Mr.  Geob.ce  Davis,        —         166 

XXIX.  Account  of  a  new  Eudiometer,     By  Mr.  Davy,     170 
^XX.   An  Enquiry  into  the  Caufes  of  the  Infalubrity 

of  fiat  and  marfiiy  Situations,  and  Diret^ions  for 
preventing  or  correcting  them.  By  Mr.  William 
CuRRiE,  concluded^  —  —  175 

^XXI*  Ob  the  Ufe  of  Steam  as  a  Vehicle  for  conveying 

Heat  from  one  Place  to  another.  By  Count  Rum  for  0^  1 86 

XXXII.  Concerning  the  Oil  extracted  from  the  Carnua 
Sanguinea.  (Linn.)     By  C.  Marq^jeron,  190 

XXXIII.  Obfervations  concerning  the  Aflies  of  different 
Kinds  of  Wood.    By  C.  Pissis,  M.  D*         —         '95 

XXXIV.  Obfervations  on  Opium,  and  Method  of  ob-       ; 
taining  it  from  the  White  Poppy.    By  Citizen  Du- 
Buc,  Senior,  —  —  —  203 

XXXV.  Lift  of  Patents,  —  —  214, 
XXX  VL  Specification  of  Mr.  Ixgl  is's  Patent  for  an  im- 
proved Saddle,  and  a  Stirrup  Bar,            —  217 

XXXVII.  Specification  of  Mr.  Hase's  Patent  for  an 
Improvement  on  Steam-Engines,  —  229 

XXXVIII.  Specification  of  l^Ir.  Prosser's  Patent  for 
Improvements  on  Guns  and  Pillols,  —    -     22+ 

XXXIX.  Specification  of  Mt.  Govld's  Patent  for  Im- 
provements on  his  new-invented  Ship's  Log,  227 

XL.  I>efcription  of  a  new-invented  Malt  and  Corn  Kiln. 

By  Mr.  Joseph  CoprrNCER,        —  —  238 

6  XLL 


Digitized  by 


Google 


Vl       CONTENTS  OP  THE  FIFTEENTtt  VOLUME. 

Pagtf 

XLI.  Accouht  of  a  Method  of  generating  Ycaft.    By  the 

Rev.  William  Mason,  —  —  2\0 

XlAL  Oblervations  on  the  Means  of  increafing  the 
Qiiantiti^s  of  Heat  in  the  Combuftion  of  Fuel.-  By 
Count  KuMFORD,  —  —  24S 

XLIII.  On  the  Ufe  of  Steam  as  a  Vehitk  for  conveying 
Heat  from  ©ne  Place  to  anothen  By  the  fame, 
concluded,  —  -*-  —  155 

XLIV.  All  eafy  and  accurate  Method  of  adjufling  the 
Glaffes  of  Hadley's  Q^iadrant  On  Land  for  the  J3ack- 
Obftrvation.     By  Mr.  Robert  Patterson,  265 

XLV.  On  the  Preparation  of  the  Citric  Acid.    By  Pro- 

ffffor  P«oust,  ^^  .^  .^  2^4. 

XLVI.  Lift  of  Patents,  -^  -=-  287 

XLVIL  Specification  of  Mr.  Manley's  Patent  for  va- 
rious Improvements  iij  the  Procefs  of  manufaflur* 
ing  Salt,  —  — •  —  2S9 

XLVIII.  Specification  of  Dr.  Ani^erson's  Patent  for 
ceecnomizing  Fuel,  and  improving  the  Conftru6lion 
of  Hot-hoiifes,  -^  -^  298' 

XLIX.  Specification  of  Mr.  Spf.ncer's  Patent  for  a  new 

Method  of  making  Horfc-flioe  Nails,  —  316 

L.  Specification  of  Mr.  Walker's  Paient  for  a  port- 
able Stove  or  Kitchen^  — '  —  318 

LI.  Experiments  to  afcertam  the  relative  mechanical  Ef- 
fedls  of  the  Human  Body  labouring  in  various  Poi^ 
tures.     By  Mr.  R.  Buchanan,  —  3x5 

LII.  Defcription  of  a  peculiar  Mode  of  the  Drainage  and 
Improvement  of   a    Marfli.     By    Mr.   Richard 
^  I.vjYle,  —  —  -^  ^2i 

LIII.  Account  of  an  Embanknlcntagainft  the  Sea.     By 

Mr.  A.  Tatlow,  -^  —  3^4 

LIV.   Defcription  of  a  Kettle  for  boiling  inflammable 

Fluids.     By  Mr.  T.  P.  Smitu,  —  327 

LV.  Experiments  upon  Magnetifm.   By  the  Rev.  James 
'    Madison,  —  —  —  329 

LVI. 


Digitized  by 


Google 


CONTENTS  OF  THE  FIBTEBNTH  VOLUME:      vil 

LVI.   On  the  Means  of  puriFylng  infe(5«ous  Air,  ^c. 

By  Citizen  Guyton  de  Morvbau,  ~  ^  ,- 

JLVII.  Obfcrvations  concerning  an  Earth  containing  Mag- 
nefia,  known  by  the  name  of  Terre  de  Salinelle.  By 
E.BERARD,  ^  -  _  3j^ 

J.VIir.  Difcovcry  of  a  gummy  Subdance'  contained  in 
the  bulbous  Root  of  the  Plant  termed  Hyacintkus 
non  fcriptus.     By  Citizen  Leroux,  -^  --5 

UX.  Lift  of  Patents,  —  

i.X.  Specification  of  Mr.  GoDFRy'j  Ptitent  for  annertag 
to  Barrel-organs  ^nd  other  Inftrumcnts  a  Tabor 
and  Pipe,  -^  ^  _  35, 

I.XI.  Specifieation  of  Mr.  Holemperg's  Patent  for  im- 
proved Locks,  —  —  ^  355 

J-Xn.  Specification  of  Mr.  ChabanAs'  Patent  for  a 
Compofition  for  FiicJ,  ^-  ^ 

J-XIir.  Specification  of  Mr.  Wr  icht's  Patent  for  a  Ma- 

chine  for  fowing  Wheat,  Beans,  Peas,  &t.        —     569 

XXIV.    Method  of  fefmenrjpg  a  l^^rge  Body  of  Flour 

with  a  fmall  Qiiantlty  of  Yeaft.  By  ]Wr.  Jam^s  Stone,  ^S. 

tXV.  Dcfcription  of  a  Subrmarine  Veflel  or  diving  Ma- 

chine.     By  Mr.  D.  Bushnell,  _.  -g- 

J-XVL  Experiments  and  Obfer vations  on  Land  and  Sea 
Air.    B>' Dr.  SEYBfcRT,  -.,  _ 

tXVIL  Prorefs  for  extrading  Sugar  from  Honey.     By  ^^^ 
Citizen  Cavezzalj,  ^ 

J-XVIII.  Defcription  of  an  Imprgrement  in  WomW, 

Apparatus.    By  Mr.  Girard,  _  ^^■ 

tXIX,  Memoir  on  a  Method  of  painting  wi(h  Milk.  Bv 

Antoine-Aiexw  Cai^et-oe-Vaux,  -_  ^,t 

PCX.  Method  of  preventing  and  dellroyng  thr  mephi- 
tic  Ttnn  with  which  Walls  become  i;npregnated. 
By  the  fame,  _  

^XXr.  On  the  Means  of  purifying  irifeflious  Air,    By  *" 
Citizen  GuYTON-DE-MoRvaAir.  _ 

axil,  ^ift  of  Patent,,  _  _  f^ 

PLATES 


Digitized  by  LjOOQIC 


(    viu    ) 


PLATES 


IN    THE 


FIFTEENTH    VOLUME. 


Page 

T  and  2.  Machine  forjraifing  a  Shag  on  Woollen  Cloths,      14 
3.  Straw  Plat,  Steam-Flue,  Speedy  Elevator,  and  Fire- 

Efcape,  .—  -^  —  4^ 

4.»  Scale-beams,  -^  —.  —  58 

5.  Water -Clofet,  t—  —  —  80 

6.  Bark -Mill,  —  —  —  —        gz 
'7.  Sliding  Lever,  and  Velocity  of  Fluids,           —  xiz 

8.  Machine  to  grind,  &c.  Bark,  f—  —  148 

9.  Portable  Telefcopcs,  — -  r-  160 
10.  Apparatus  for  difengaging  Horfes,  -*  168 
21.  Improved   Saddle  and  Stirrup-Bar,             —            220 

12.  Improvements  on  Guns  and  Piftcls,  and  Malt  Kiln,     226 

13.  Improved  Ship's  Log,  —  —  336 

14.  Mamifadure  of  Salt,  —  —  294 

15.  Machine  for  making  Horf(?-flioe  Nail?,         — »-  316 
j6.  Portable  Kitchen,                  —                  #—  318 

17.  Kettle  for  boiling  inflammable  Fluids,  — '  328 

18.  Improved  Locks,  —  » —  366 

19.  Machine  for  feparating  Coal;  and  Woulfe's  Appa- 
paratus  without  luting,  —  —  410- 

20.  Machine  for  fbwing  Wheat,  Beans,  &c.  —  38a' 


Digitized  by 


Google 


(  «  ) 

REPERTORY 

OP       '  •   .  J     . 

ARTS  AND  MANUFACTURES. 

NUMBER     LXXXV. 


Printed  by  Nichols  and  Son,  Red-Lion- PalTage,  Fleet-Street,  London. 


1 


I.  Specification  of  she  Patent  granted  to  Mr.  John 
Harmar,  of  Sheffield^  in  the  County  of  Tor k^ 
Clerk  ;  for  bis  Invention  of  a  Machine  for  raifing 
d  Shag  on  all  Sorts  of  fVoollen  Cloths^  and  crop- 
ping  or /hearing  them,  which,  together,  comeun-^ 
der  the  Defcription  of  drejfing  Woollen  Cloths,  and 
alfofor  cropping  or  Jhearing  sf  Fujiians. 
Dated  March  29,  1794. 

WITH  A  PLATE. 

10  all  to  whom  thefe  prefents.fhall  come>  &c. 
Now  KNOW  YE,  that  in  obedience  to  the  faid 
letters  patent,  and  to  the  aforcfaid  provifo  or  con- 
dition therein  contained,  1  the  faid  John  Har- 
mar do  by  thefe  prefents  particularly  defcribe  an.d 
afcertain  the  nature  of  the  faid  invention,  refer- 
ing  to  the  drawings  in  the  margin  of  thefe  pre- 
fents, which  I  explain  as  follows  ;  Fig.i.  (PI.  I.)  a 
fide  and  end  view  of  ihearing  cloth  from  lift  to 
lift.  A,  is  the  frame  with  its  pillars,  legs,  and 
rails*  B,  is  the  cufliion  or  flaear-board  over 
Vol.  XV.  /B  which 
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2  Patent  for  n  Machine  f<fr 

which  the  doth  is  extended.    C,  the  cfoppcr's 
flicars  in  their  fituation  for  working,  with  theif 
bobs  or  levers.    I^,  the  hirricfs  bx  breeches  fitted 
to  each  tpii  of  the  riding  blade  of  C ;  at  the 
nttx  end  Is  hollowed  the  bow  of  C,  and  at  both 
^«ii  fl^Rfeftfed  ^ith  fcVi^s  pftffing  through  thfe 
blade,  or  cue  is  grooved  to  admit  the  blade  and 
is  faftcned  with  wedges.     Ik  is  cbmpofed  of  twb 
ftrong  pieces  of  phtnk  v^th  hbles  to  admit  fcr^ws 
through  to  nut-fcrews  fattened  to  their  uj^ef 
fui^cc,    and  fqiiarte   htiles  through   which  pafs 
fiiiail  pflla'rs ;  other  two  pieces  of  planlt  are  frames 
for  wheels  turning  6n  pins  (as  ih  drawing)  fituated 
under  tbe^ pieces  fa^ened  to  the  riding;  blade; 
here.  Vkt  lower  ends  of  fcrews  are  ri vetted  to 
platies,  bft^ /o  as  to  turn^  which  plates  are  fcrewed 
to  thp  wheel-frames ;  alfo,  in  tbefe  jowfer  pieces, 
fnull  pillar^  are  iixed,  which,  paflihg  thrdiiffh  the 
t^:^r^  pieces^  iteaidy  the  harnefs;,  thofe  icrc^s 
turned  to  right  dtleft  bring  the  edges  of  C  to 
the  angb  of  B,  for  the  work  of  IKeiaring.     E,  the 
ihclined  plan&s  clowii  which  "the  wheels  of  D  roll 
when  the  macliihe  is  working.     P,  is  the  working 
axlcj  with  its  rod^  of  fails)  Wii  'gudgeons  of  this 
axle  reft  on  khft  clrofs.rails  of  A;  the -axle  has  tb« 
incfinaHon  t)f'B  ^d  E^  is  ift  di^w'mg.    Its  riotis> 
fixed  to  thfe  fides  of  it  by  prbjetftftig  piecfcs/ are 
about  fbtirihches  ffotn  its  'dehtiiCj  and  the  rtttftv- 
blfes  of  G  rtde  down  them  to  keej)  p^e  with^©in' 
iti  ^projgrefs.   G,  |s  the  lihe  ct^tnittxiniditifog  at  lh% 
lower  end  by  ia  thin^le  witR  the  tods  ^f  F,  -t^ 
at  the  uj^jfer  end  with  the  bob  bt  fev^of  G,  m 
in  drav(^mg.     tl,  is  an  axlefree,  i^ith  its  fedn^-i 
cfegwwiictel,  and  ftop,  fixed  bjr  5ff6ps,^6h  Whfeili 
it  turns,  to  the  pillars' of  A.  :  I,  flie  JBnes  com* 
riiunicatihg  with  the  fcxttcmities  t^^  K'  at  <me  -^tid^ 
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trapping  Mndjbearing  W^c^m  Chtbs.  3 

pind  the  otiier  ivith  H.  K,  leyen,  ti^miog  on 
tbejf  pins,  aivd,  bv  t)ie  aftion  of  K  and  |,  vnork 
agaiaft  E,  to  FaUe  C  from  B,  fior  all  ncceflaiy 
pur{K)fes.  L,  patties  in  dieiF  ^^ames,  to  give  ft 
proper  dire<!lion  lo  I,  that  the  tiii^ing  o£  H'majr 
Imye  the  eli^dl  aforeaamed.  M,  is  a  cjrarik  ai^ 
teched  to  the  iow<f  gudgeon  of  F  $  the  ccaok 
haiKile  has  an  eye  iq  if,  through  wlifidi  a  £)iurfe 
leg  pai&$,  igaipil  which  worlds  the  kmi^eria^Af 
^  ferew,  the  nut  of  urhich  is  qqc  lute  cf  the  iatql 
pyc.  .  THU  fpfew^  turne4  to  r^bt  or  lofr,  idofcns 
or  ^ft^s  the  kg  in  the  eye  at  pleafiice.  The 
&kl  leg  at  this  o^er  extremity  has  a  handle  wheie 
the  fiear  en^  of  the  catch  N  is  fitt^bn.  Now, 
^s  t^e  leg  it  Aiilte4  hy  means  of  its  ^ye  an4  icrenr 
in  that  end  whiere  ikit  handle  is  farther  &oiii  !the 
centre  of  JP",  N  worki  O  Vi jji  more  fpeed.  N',  is 
the  j:atcht<iat  «iK)rI»C>.  O,  is  t^ie  cog*wheel  of 
lf[,  with  its  ^risw  pinion  oa  its  axle.  £»  is  an 
itpa  axle,  wi^h  puutes  near  both  ends,  ^ith  a 
fogrM^4i^.  As  i9alm|i&  fword,  fitted  into  the 
mortife  of  tjbue  protection  oh  the  lovtrer  .egciccinity 
^  F;  an4  pir^d,  and  the  other  end  i^  i^d  xti 
^p  crank  handl^  «f  S.  S,  is  the  ciank  aacip  ahd 
pulley  tl^at  icarries  the  h«nil  which  goes  to  the 

fwer  that  work$  the  tpafHine.  The  uteation  fixr 
,  ^49  tha^  jend  that  fits  on  th^  ccahk  of  S,  is 
direiftly  behind' the  toxver  epd  of  P,  and  under 
1^  fatther  ei^eniity  of  B,  where  tbex:raitk  ^hd 
pf  S  p^es  on  a  ftpp  ^Kcd  to  the  farther  tail  of  A ; 
tl)e  ^lley  cj;^  where  the  ^op  is,  jides  on  X» 
)|}pw  ^e  crank  S  "bejng  put  in  motion^  gives 
kths  ftfcc^^y  vibratiop,  isind^  wotks  F,  vrfiich 
alternately  iQitimg  or  faUing  its  rods  or  ^  raSs  iby  G, 
C  woriis,  and^  1»  cfFe^  the  progrelUon  ofiG,  J^ 
jjb^eing  in  a  working  ,^at<,  vM  works  N,  and  O 
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works  P^  and  C  is  Carried  forwards  by  T,  and 
icy  carry  C  forwards  fafter  or  flower,  as  neccflary. 
For.  the  due  performance  of  fliearing  cloth,  the 
handle  of  the  leg  of  M,  where  N  is  fitted  on, 
niuft  be  brought  nearer  to.  the  centre  of  F  for 
flacking  .and  more  diflant  from  the  faid  centre,  to 
increafe  the  fpeed,  as  then  N  will  take  more  or 
lefsteetii  ih  0.     Or  the  progrefiion  in  this  iframe 
imay  bc^fFecfted  by  the  metfiod  defcribed  in  the 
.progrcflioii  cf  Fig.  3,  Under  the  letters  M,N,0,P, 
T,  thi  lines  for  carrying  forwards  C  by  P.     U,  is 
a.:  proje^kion  faftened  to  D,  and  works  againft  U 
whfcn  C'isabout  to  ftc^.     V,  is, a  rail  and  fmall 
iword  paffing  through  a  mortife  iixed  ,to  one  of 
the  legs  of  A,  at  nearly  one  tnd,  and,  by  a  work- 
ing joint,  goes.  Up:  to.iiear  t^^.extremitytof  W. 
?W,  is  a  lever,  paifii%  tlirough.sits  fylcrum,  and 
^nned  to*  the  upper  end  of  X  ;^awi  n<5^r.the  other 
rcudfrefts  01^, a-  fmaU  >notch,  funj^  in  the  infide  of 
xthe:  upper  end  of  one  of  th^  7piU^r3  of  A,  and 
OKeighted.in  the  extremity  with /lead  or  iron.     X^ 
lis  the  ftep.of  the  puUeyhend  of  ^1,  4nd,  by  a  fm^i 
divbjd,  gb^siup  to  Wvjototthefjie^r  fide,i?:f  ptte  of 
ithe  pykiA  of.  A^  thr,(High  whic:h .  X  goe^>  and 
joloves  on  a  pin,  and  jbjtli^  ftep  o^cjne epd  of  O;; 
and  the  further  iidtfpf.Xhc  faid  piU^r,',  where  t^ 
dettcr  Xfiands,  i& tbt;ftep,:of  thf;  puUey  end.  of ;S. 
:Now  whim  U  br  I>  works  A^^ioft  U  oriV,  W  is 
ithfown  froiri  its  ndteh,  aiad  W,  finking^  rftiff s^, 
and  flackens  the  band  on  the  pulley  ,pf.Sj  thjen 
.the  machine  Aops,  and  X,  raifing  tha  ftep  of  jp 
on  the  farther  fide  of  thtetpiHar  of  A,  og^jtihe  t\t§x 
fide  of  it,  finks,  the,  ftep^  of  O^  and  tji^ci  fe^jy- 
pinion  is  thrown  out  of  the  la?ge  cog-wbeel,  of  P. 
1,  is  a  fmall  axle; on  fl:cps,./aftei>ed  to  D,  with 
its  handle  and  bands  going  to  near^the  extr^fpity 
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£^»Z.  Z,  two  fihall  rails,  with  catches  at  their 
extremities,  which  fall  iato  notches  in  D  to  faf- 
ten  both  the  fhears  of  C  together.  Now  when 
the  machine  Hops,  by  the  means  already  defcri- 
bed,  the  preflure  of  the  handle  of  Y  raifeth  the 
catches  of  Z,  from  their  notches  in  D,  and  the 
Ihears  of  C^  are  at  liberty,  and  may  be  driven  by 
the  hand  to  the  neceifary  iituation  for  Shifting 
the  cloth,  firft  turning  H  ro  the  right,  to  clear 
them  from  B.  The  cloth  being  Ihifted  bring 
the  faid  ihears  of  C  to  thqir  proper  Iituation,  and 
the  catches  of  Z  will  fatten  then;i ;  then  turn  H  to 
the  left,  throwing  back  its  catch,  and  the  fhears 
of  Care  brpught  to  their  work :  when. lift  up  to  its 
notch,  tjhe  extremity  of  W,  and  the  band  on  S, 
is  tightCincd,  and  the  machine  works. 

Fig.  2,  a  fide  and  the  two  end  views  of  fliear- 
ing  the  length-way  of  the  cloth.  A,  the  frame, 
with  its  pillars,  legs,  and  rails.  B,  a  circular 
cufliion,  or  fhear-board,  formed  to  the, angle  of 
the  cropper's  ihears,  and  at  each  end  refting  o?i 
fteps,  fixed  to  the  top  rail  of  A^  to  be  moved 
round,  as  occafion  fhall  require.  C,.the  crop- 
per's Ihe^r?  m  its  harnefs,  or  working;  pofi,tion« 
V,  the  harnefs,  attached  to  both  ends  of  the 
ledger  blade  ojf  the  fhears  C,  as  particularly  de- 
fcribed  ifi  Fig,  i,  under  the  letter  D  ;  but  this 
mode  of  ihearing  reqijir^s  that  the  ftrong.  pieces, 
attached  by  fcrews  to  the  ends  of  C,  fliould  bp 
framed  together  near  the  back  of  the  faid  ledger 
blade,  to  take  the  weight  of  the  ends  of  the 
fhears.  When  the  whole  width,  of  a  narrow 
cloth  is  (horn,  the  fecond  (hear  of  C  is  placed 
behind  that  in  drawing,  arid  has  another,  B,  for  it 
to  work  .upon,  and  I, -to  be;  worked,  by.  And  that 
part  of  D  a^ttaqhed  to  the  hed  of  C  and  letter  E, 
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VkXi  lengthened  a»  deferibed  (Fip.  3)  t^der  die 
Irttf  r  C ;  fo  in  Rjce  manner  th^  ^ears  arc  fituated 
behind  each  other  in  talking  the  width  of  a  broad 
cteth.  Here  it  muft  be  Aotcd,  as  in  thw  modjp 
t>f  Shearing  the  cloth  haying  t\\\  ion,  the 

wheels  of  D  are  omitted,  and  f  wood, 

ha-lf  rounded,  fupply  their  place,  i*/,  isafmall 
il^me  in  Its  fteps,  with  its  anp^  and  lines.  The 
fjtuation  of  E  is  feen  under  letter  D,  Fig.  3 }  it  i^ 
attached  to  the  heel  part  of  the  hamef$,  as  there 
fieen  by  the;  drawing.  One  of  the  lines  of  Jl  goes 
down  tp  the  working-rail  of  E,  in  the  aforelaid) 
Fig^,  3  ;  and  the  other  lin^  communic<|tes  with 
fhf  lever  or  bob  of  D.  F,  the  roller,  wjth  its 
Iftiidle,  on  which  the  cloth  tp  be  fhprn  is  wpundt 
G,  the  fmajl  rollers,  tp  miide  the  cloth  to  5 ; 
tho  middle  one  with  fweffs  riding  ontt,  light- 
^neth  the  lifts  of  the  cloth  as  it  rides  forwards: 
the  fwells  are  movcfibte,  for  the  purpofe  of  fuitr 
jng  cloths  more  or  lefs  long-lifted.  P,  the  rqd, 
crafiked  on  every  fide,  with  the  pulley  for  the  prp- 
gr^ffion,  and  that  alfo  which  parries  a  band  to 
the  working  power  fituated  at  the  upper  end  of 
jft,,  near  Q.  I,  is  the  thimble  fitted  q^  the  crank, 
with  the  line  gcnng  up  to  near  the  extremhy  qf 
th"c  bob  working  C.  K,  an  axle,  with  its  cqg- 
ii^heel  and  ftpp  as  particnlarly  defcribed  (F\g.  x) 
tmder  the  letters  H,  I,  K,  L^  and  procjupe  ^  Kke 
'ttf^^,  and  muft  be  fixed  to  this  figure  the  fame 
*^§  jn  that.  L,  the  cheek  to  F,  faftened  by  a  pin 
>t  the  near  end,  and  palling  under  F,  being  hol- 
lowed to  it,  the  farther  lextremity  (being  carried 
under  C  and  B)  having  a  weight  fufpended  on  i^. 
'M,  the  roller,  with  a  cog-whed,  to  which  the 
end  of  the  cloth  is  attached ;  and  being  tightened 
'l)Y  the  handle  of  F,  the  weight  on  L  keeps  it  in 
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khat  tight  ftate  ds  it  is  carried  through  tl«  Wc*k% 
N^an  iron  aailetfe^,  iearsyingA  Urge  pulley  #Uh 
tfnt  ^o&rt^  and  a  fivci^wrOove  pulley  With  iw 
fteps^  that  out  of  light  bes  undef  A  on  a  ^wXt 
tm.  O,  in  iroft  axfettee,  carrying/a  fiveHgrot>V^ 
pyiey^md  ferew  i>inion  on  ft^ps,  its  m  ditawiSig% 
P^  bands  going  froAl  the  ftii^Jl  pulley  of  H  to  t» 
large  pulley  of  N  ;  ahd  from  the  fivfe-groove  puW 
kyof  N  to  tttc  fivc-grodve  puMey  of  O.  Nt)W 
thefe  five  gloved  ^lleys  gradually  defcciKi  lA 
&cir  dinifenfites  fram  fourteeh  iticb^s  to  tkx^it 
iAcheftiin  one,  ahd  the  other  may  be  the  falne  dK 
."Utiifikim,  or  1^  tttofiiderably  ^iUer;  x*  it 
ttiay  be  lieidfii^ed  to  ^:  ptf  ley  of  three  indies  iJw?* 
aner  -with  ^oie  gli^obye.  Thefe  five-^grpdve  JnA* 
keys  ^sbblA^  in  tefpie^l:  to  ea^  othef-,  in  ^cMttaf^ 
direQaons.  Now  when  At  crank  byft  baad  ^ 
tfae  pbbey  Ob  its  uraer  exttemity  is  fdt  to  l^ieftrkv 
tile  balnd  B^  ftMa  the  ntfaer  pulley^  i  pt«3  O  i^ 
V  in  tnotiaiH  and  cilrries  forward  Mv  That  M 
HA^T'ha^^d^went  :%fccd/ tiie  Wnd  of  the  fiV^ 
jgnset^  fmUies  Mitft  be  ihifittd  for  rthiit  ^rpofe  l» 
the  dffierekir  grooves,  Whitok  giire  idnan  tfltore^^ 
id&ii^ded'. 

^  ^^  the  :ji:e^  w3»^e  z^s  the  tipjpf£t  e»d  lo^*  lEJf^ 
^ichi^i  t^t  ene  end  .is  tendnedisnto  theflllar 
Df  Ay  infd'pnmed.  nR^  h%'.^  tetll  iwotd,  at  S^ 
Wericifd  tenoned  TBto  tike  txtreirhity  of  Q^  nfed 
^nld  p^dlalt^the*^pe^<eeld  iis  irnotttfed^  £d  ifti 
to  ladrtiit  lire  fiurtber  ;ehd  of  S.  B^  is  the  tevtar^ 
tdiitecfd  omo  >  tiie  r  mdrtife  of  R>  and  $)iimed>  atatd 
^piSSaBs^  Areo^dLxuortitk  in  the  pillar ^f  A.  Nio# 
tarflop'  thr  ntach^ner,  th^nfear  ieoctMnaaty  (df  HtliA 
lenret'S'^uft  fanqpNtifiEdt  dftwn^  juMidthafaAajohetrtrh 
a  tie. 
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the  band  communicating  from  the  aAing  power 
to  the  pulley  of  H.  When  fet  a-going  the  faid 
extremity  of  S  muft  be  lifted  up,  and  pinned 
there.  To  worK  this  machine,  put  the  cloth  to 
work- as  directed  under  letter  M;  then  throw 
back  the  flop  of  G,  and  the  fhcars  are  brought  to 
their  work ;  then  raile  the  extremity  of  S,  and 
the  machine  works. 

Rg.  3,  (Plate  II.)  a  fecond  mode  of  (hearing 
cloth  the  length  way :  a  fide  and  end  view.  A,  is 
the  frame,  with  its  pillars,  legs,  and  fide  and  end 
rails.  B,  the  inclined  plains,  as  Fig.  i,  under  £. 
C,  the  fliear  boards,  over  which  the  cloth  is 
itretched  from  H  to  H :  every  fliear  has  its  board^ 
and  is  placed  by  the  fide  of  each  other,  fo  as  to 
take  the  width  of  the  cloth ;  and  the  ftiears,  fitu-^ 
ated  for  the  like  purpcrfe  on  them,  the  hamefsH, 
and  fmall  working  frame  E,  Fig.  2,  are  length-^ 
ened  accordingly.  D,  the  cropper's  Ihears  in  its 
harnefs,  and  bob  or  working  lever,  with  E> 
Fig.' 2,  in  its  proper  fituations,  attached  by  the 
fteps  to  the  harnefs  of  D.  E,  the  axle,  with  the 
line  communicating  witk  th^  bob  at  one  end,  and 
at  the  other  with  one  of  the  axle  rods,  by  a  thim-? 
ble,  dcfcribed  under  F  and  G,  Fig.  i.  F,  the 
line  and  thimble  before  named. '  G,  a  fmall  axle, 
with  its  lines,  levers,  pulleys,  &c.  particularly  de- 
fcribed  under  letters  H,  I,  K,  L,*  Fig.  i.  H, 
rollers  for  the  cloth,  and  their  cog-wheels  and 
ftcqjs.  I,  a  lever,  with  its  catch  and  ftop  to  the 
wheel  of  H,  which  is  on  the  other,  fide  of  the 
pillar  of  A,  near  the  middle- of  it,  and  fells  into 
the  cog-wheel  of  H^  which  line  communicates 
with  the  lower  end  of  the  catches  on  H  and  L^ 
and  pafleth  through  fmall  pulleys^  fixed  under  the 
catches^  on  the  infi^e  o£  the  frame  A^  .tliat^  bjr 
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the  preflTure  of  the  upper  extremity  of  the  faid 
lever,  the  catches  are  raifed  out  of  the  cogs  of 
their  wheels,  to  give  liberty  for  winding  the 
cloth  when  fhorn  on  the  roller  of  H,  fituated  near 
to  I.  K,  a  roller,  to  guide  the  cloth,  when  wound 
forwards,  that  it  may  keep  its  lituation  on  the 
furfacc  of  C :  it  is  placed  near  the  axle  G,  on 
fteps,  in  the  fame  direction  fixed  to  the  pillars 
of  A.  L,  an  axle,  with  its  handles,  cog-wheel, 
and  ftop,  refting  on  B,  with  its  near  ftop.  This 
axle  has  an  aperture  through  the  middle  of  it 
lengthwife,  to  admit  the  cloth  through.  Now 
when  the  cloth  is  ftretched  from  one  of  the  rollers 
of  H  to  the  other,  by  turning  L  to  the  right 
more  regular  tightnefs  is  given  to  the  cloth,  and 
better  fits  it  for  the  aftion  of  Ihearing. 

For  efFed^ing  the  progreffion  in  fhearing  and 
working  the  fhears,  M  is  a  fmall  fword,  fitted  ort 
the  handle  of  the  proje6lion  of  E  at  one  end,  and 
at  the-  other  on  the  crank  handle  of  N.  N,  a 
crank,  with  its  pulley  with  one  groove,  and  a 
fmall  five-groove  pulley.  Or  this  may  be  re- 
duced to  a  fmall  one-grom^e  pulley,  of  about 
three  inches  diameter.  The  larger  one-groove 
pulley  carries  a  band  to  the  power  that  drives  the 
machine.  The  fituation  of  this  crank  is  nearly 
the  fame  as  S,  Fig.  i,  and  produces  the  like 
cfi^edl.  O,  is  an  axle,  with  a  large  five-groove 
pulley  and  fcrew  pinion.  Thefe  pulleys  of  N  and 
O  have  their  bands,  and  defcend  in  their  dimen- 
fiohs,  as  particularly  defcribed  under  letter  P, 
Fig.  2.  P,  a  roller,  with  its  cog-wheel,  on  which 
the  bands  wind  that  carry  forward  D,  with  all 
the  other  (hears,  more  or  lefs,  fattened  together 
by  a  rail,  at  their  proper  difl:ances  from  each 
pther,  (as  in  drawing,)  that  each  may  take  its 
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proper  fharc  of  cloth,  being  lituated  as  defcribe^i 
under  letter  C.  Bands  from  P  to  D  carry  for- 
ward the  (hears  of  P. 

For  flopping  this  frame,  the  flop  part  of  Fig 
I,  under  letters  U,  V,  W,  X,  muft  be^put  to  it 
fixed  to  the  fails  and  pillars  of  A.  Q,  is  a  pro- 
,  jeftion  attached  to  D,  and  will  flop  this  frame 
when  the  parts  above  directed  are  fixed  to  it  in 
the  manner  direfted.  Fig.  i.  R,  is  a  line  at^ 
lached  to  the  fhears  of  D,  and  paffing  through  a 
fmall  pulley  fixed  in  the  back  rail  of  A,  run« 
through  another,  pulley  fixed  in  a  convenient 
lituation  over  the  frame,  of  this  faid  Fig.  3 
and  by  pulling  its  extremity  draws  back  the 
fhears  of  O  when  they  have  cut  their  board  of 
cloth. 

For  working  this  machine,  the  cloth  is  wound 
on  the  upper  roller  of  H,  and  round  a  fmall  roUei" 
at  the  upper  end  of  A,  and  extended  down  C/ 
and  under  K,  and  to  the  other  roller  of  H^  where 
it  is  attached ;  the  flop  of  the  upper  roller  failling 
into  its  wheel,  the  cloth  is  tightened  by  the  lower 
roller  and  the  handles  of  the  roller.     L,  their  re- 
fpecSbive  catches  falling  into  the   cogs  of  their 
wheels,  which  keep  the  cloth   in  a  tight  flate^ 
then  throwing  back  the  catch  of  G  the  fhears  of 
D  are  let  down  to  their  work,  when,  by  means  of 
R,  they  are  brought  to  their  proper  fituation  oa 
B.     Then  lift  up  the  lever  of  the  flop  frame  into 
its  notch,  as  direcSled  under  letter  S,  Fig.  a,  and 
the  machine  works.     When  the  machine  flops, 
as  before  defcribed,  and  particularly  defcribed^" 
Fig.  I,  under  X,  to  fliift  the  clpth  for  cutting 
another  length,  prefs  down  the  near  extremity  of 
I  of  this  third  figure,  ahd  wind  the  cloth  that  is 
cut  on  H.     When  lifting  up  the  faid  extremity ' 
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of  I,  the  cloth  may  be  tightened  as  above  defcri- 
bed,  and  the  ihears  of  D  fhifted  to  continue 
their  work. 

Fig,  4.  For  raifing  a  Ihag  on  cloth  preparatory 
to  (hearing.  A,  the  fide  and  end  rails,  legs,  and 
pillars,  with  its  teafle,  frames,  and  cottars.  B, 
the  frames,  one  open  and  the  other  fhut,  which 
turn  on  hinges,  and,  wheH  fhut  ready  for  work, . 
are  fattened   by   buttohs  fcrewed  loofely  to  C* 

C,  is  a  frame  mortifed,  to  fit  four  fides  of  B,  whea 
Ihut ;  and  by  fmall  projeftionsj  or  flides  fixed  to 
its  four  corners,  rides  in  the  groove  of  a  third 
frame,  fixed  to  the  rails  of  F.  D,  ^  third  fran^e 
in  the  Inner  gooves,  or  two  fides  of  it,  C 
rides  this  frame,  is  attached  to  F,  its  projeftion 
Aides  through  the  gutters  or  flutes  of  L^  when 
working.  E,  the  double  crank,  with  its  large 
pulley,  which  by  a.  band  goes  to  the  working 
power.  Thefe  cranks  fl'and  in  contrary  direc-^ 
tions.  On  tne  fatne  axle  that  the  frame  may  work 
alternately,  F,  working  rails,  fitted  on  the  crank 
handles,  and  fafl:ened  on  by  Icrews.  Thefe  rails 
have  a  working  joint  near  the  fide  of  G,  and 
on  the  farther  fide  of  G  are  attached,  by  fcrews, 
to  each  end  of  D ;  and  as  E  works  the  frames  of 

D,  which  carry  C  and  B,  works  round  h^  and  fa 
raife  the  Ihag,  G,  the  pulleys,  fixed  in  their 
frames,  over  which  F  rides.  H,  the  board  fpr 
raifing^  iti  its  inclined  pofi^re,  with  the  cloth 
pafling  over  it  from  one  rqller  of  I  to  the  Other* 
I,  the  rollers,  fituated  before  and  behind  H,  and 
attached  to  the  legs  of  A,  by  fctews,  the  gud- 
geons riding  on  fteps ;  and  at  the  upper  end  of  H 
is  a  fmiall  roller,  to  guide  the  cloth  round  the  end 
of  H,  with  fwells  for  both  lifts  of  the  cloth,  after 
the  manner  of  Fig*  2^  under  the  letter  G.     K,  the 
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check  to  the  fore  roller  I,  which  at  one  end  is- at- 
tached to  one  of  the  legs  of  A,  and  near  that  end 
lies  over  the  fame  roller,  and  hollowed  to  fit  it, 
and  at  the  other  end  carries  a  weight,  as  In  draw- 
ing.    L,  two  pieces  of  plank,  lituated  on  both 
fides  Hf^at  the  upper  termination  of  M.     The 
infide  of  the  faid  planks  are  fluted  or  guttered  ta 
the  angles  of  L,  which  ftands  at  the  foot  of  A. 
The  fmall  projection  at  the  top  of  L  is  a  pattern 
df  the  Aides  fixed  to  the  fides  of  D,  which  pafs 
through  the  aforefaid  angle  when  the  frames  are 
working,  which  raife  them  to  and  from  the  cloth. 
To  eff^eA  the  revolution  of  the  Aides  that  carry  C, 
the  top  piece  of  L  is  fattened  to  the  fide  of  its 
plank,  at  or  near  the  upp^r  end,  by  a  fcrew,  on 
which  it  moves,  and  at  near  the  bottom  end  it  is 
faftened   to  its  plank,    but  with  the  liberty  to 
play.     Now  when   D,  by  its  Aides,    has  pafled 
through  the  gutter,  the  lower  end  of  the  top  piece 
of  L  falls,  and  fonns  a  bridge,  to  carry  tne  Aides 
of  L  to  the  top  of  the  gutter,  for  the  making  of 
another  revolution.     M,  are  fmall  fword^,  termi- 
nating in  L,  and  faftened  with  pins,  and  pafling, 
through  fockets  fixed  to  the  rail  of  A,  and  mor- 
tifed  at  the  lower  extremity  into  N,  where  they 
move  on  pins.     N,  a  ftrbng  rail,  extending  along 
the  fide  of  A,  having  a  joint  in  it,  and  turning 
cm  pins  in  a  mortife  fixed  to-  the  pillars  of  A.     O, 
an  axle,  with  fmall  project  ions,  at  its  ends,  in  fteps, 
lying  on  the  lower   rail  of  Ay-  extending  from 
one  fide  of  the  machine  to  the  other.     P,  fmall 
fwOtds,  one  tenoned  into   the  proje61ion  of  O, 
and  the  other  admittrng  the  near  extremity  of  N, 
through  a  mortife  where  it  moves  upon  a  pin.   Q, 
an  upright  leg,  faftened  at  the  lower  end  to  the 
axle  of  O,  near  the  lower  rail  of  A.  Now  by  turning 
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this  leg  to  right  or  left,  it  moves  O,  and  O,  by 
its  projedlion,  railes  and  lowers  the  near  extremity 
of  N,  and  N  railes  and  links  L,  which  has  a  liJcc 
effect  on  B,  C,  D ;  fo  that,  by  thefe  mediums,  B 
is  brought  into  contadl  with  H  in  all  neceflary 
degrees.  R,  is  a  cog-wheel,  its  lituation  is  on 
the  farther  extremity  of  the  back  roller  of  I.  S, 
two  catches,  for  carrying  forwards  R,  attaciied  to 
I  at  one  end  in  mortifes,  and  moving  on  pins, 
and  the  other  working  the  cogs  of  R.  T,  the 
working  leg,  fixed  to  the  farther  pillar  of  A  by  a 
fcrew,  as  in  drawing.  The  upper  extremity  of 
the  faid  leg  goes  through  a  focket,  fixed  to  the 
farther  rail  of  F,  near  the  upper  part  of  it.  Now 
by  the  vibration  of  this  faid  extremity  of  T,  in 
its  focket  by  E  working  F,  S  carries  round  R, 
and  by  varymg^he  pins  of  S  nearer  to,  or  more 
diftaj[it  from,  the  centre  of  its  motion,  the  laid  R 
is  carried  forwards  either  fafter  or  flower. 

For  fhifting  B  and  C  to  right  and  left  of  H,  for 
the  purpofe  of  raling  more  regularly,  U,  a  cog- 
wheel and  flop  of  the  underlide,  with  a  handle 
near  the  periphery  of  the  faid  cog-wheel,  to  adt 
as  a  crank  on  the  top  fide.  V,  three  rails.  The 
rail  that  crofTes  the  top  of  H  is  tenoned  into  the 
extremities  of  thole  that  form  or  lie  to  the  right 
and  left  of  it.  W,  the  fl:eps  on  which  V  rides,, 
with  pins  to  keep  the  rails  of  V  in  their  place. 
X,  bands  fattened  at  one  end  to  C,  and  the  other 
extremity  palling  through  nuts  fixed  to  V,  where 
they  are  faftened  by  the  end  fcrews  working 
through  the  fide  of  their  nuts  againft  them.  Y, 
two  legs,  faftened  together  at  the  lower  end  by  a 
working  joint  at  the  upper  ends.  The  farther  is 
attached  to  the  near  rail  of  F,  and  that  nearer 
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worlcs  upon  a  pin,  a  little  fhort  of  its  cxtremityi 
with  a  catch  falling  into  the  teeth  of  W;  and  as 
it  works  U  round,  there  is  another  catch  on  the 
fame  fide,  which  prevents  the  fa  id  \J  from  work- 
ing back.  Now  F  works  Y,  and  Y  workf  IJ,  and 
U  works  by  its  crank  V,  and  X  fttifts  C  from 
right  to  left  by  turns  in  the  degree  neceflary  by 
tightening  and  flackening  the  band  X.  Z^  is 
the  near  ftcp  of  E,  fcrewed  to  a  fhort  rail  at  one 
end,  tenoned  into  the  near  pillar  of  A,  neai* 
which  the  ftep  of  A  is  fituated.  The  other  ex- 
tremity of  the  faid  rail  is  fix^d  under  a  pm,  on  a 
Ihort  upright  leg,  which  at  the  lower  is  fcrewed 
to  the  infide  of  the  near  rail  of  A,  near  which  the 
ftep  of  A  is  fituated. 

Now  to  fet  this  machine  to  -^fipxkj  or  ftop  it 
when  working;  for  the  latter,  move  the  iaid  rail^ 
from  under  its  pin,  and  by  railing  it  the  band  on 
E  flackens,  and  the  machine  flops ;  and  having 
extended  the  qloth  from  that  near  roller  of  I,  oa^ 
which  it  is  wound,  to  that  behind  H,  and  fix 
the  handles  in  B,  with  its  cutters,  and  buttoned 
them  down,  you  muft  then  bring  the  extremity 
of  Z  under  its  faid  pin,  and  the  machine  works. 

And  I  the  faid  John  Harmar  do  hereby  declare^i 
that  my  faid  invention  is  intended  to  be  worked 
/in  the  manner  herein  before  particularly  men- 
tioned.   In  witnefs  whereof,  &c. 
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%  SpecyUation  of  the  Patent  grinted  id  Mr. 
Thomas  Ghace,  of  Neat^Houpj  in  the  Psrijb 
of  Saint  George  Hanovcr-fquarCy  in  the  County  of 
lAiddlefeXy  White^ead-maker  ;  for  a  ntw  Method 
of  making  an  Acid  for  corroding  Lead^  and  for 
other  Purpofes ;  and  oho  of  a  new  Method  gf  pre*- 
paring  and  making  White  hecd^  either  with  cr 
without  the  faid  Acid. 

Dated  i^ccembcr  30,  1800. 

1  O  all  to  whom  thefe  prcfents  fhall  come,  &c. 
Now  KNOW  YE,  that  I  the  faid  Thomas  G^racc, 
in  purfuance  of,  and  in  compliance  with,  the  faid 
provifo,  do  hereby  declare,  that  my  method  of 
making  the  acid  is  as  follows :  Inftead  of  ufing 
common  water,  which  is  generally  ufed  with 
malt,  fugar,  fyrup,  or  molafles,  or  other  ingre- 
dients, in  the  ufual  way  of  making  fuch  kind  of 
acid,  \  fubftitute  the  wat^r  which  wheat  or  any 
other  fubftance  has  been  fteeped  in,  for  the  pur- 
pofe  of  making  ftarch,  which  the  ftarch-m^ers 
call  four  water  ;  or  I  take  the  wafli  or  rcfiduum 
after  the  diftillation  or  re6lifica;tion  of  fpirits, 
which  is  commonly  of  little  ufe ;  to  cither  or  both 
of  which  I  fometimes  add  the  water  upon  which 
turpentine  has  been  diftilled,  and  which,  in  dif- 
tillation, comes  over  with  the  oil  of  turpentine, 
and  is  then  feparated  from  it,  and  ufually  thro\i^nn 
away ;  to  thele  I  add  a  quantity  of  molaflcs,  fy- 
rup, or  fugar,  in  the  proportion  of  half  a  pound 
to  a  gallon  of  either  the  four  water,  or  diftillers* 
or  recftifiers*  wafli,  or  refiduum  or  mixture  of 
both,  or  more  or  lefs  than  half  a  pounds  accord- 
ing to  the  intended  ftrength  of  the  acid,  and  fer- 
ment them  in  the  ufual  manner,  as  follows.    I 
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fill  a  large  va|:  or  back,  which  has  a  f^lfe  bottom, 
full  of  holes,  half  full  of  rapes  or  railins,  from 
which  wine  has  been  made,  and  then  fill  up  the 
vat  or  back,  with  the  liquor  compofed  of,  or  pro- 
duced by,  the  ingredients  before  mentioned,  and 
let  them  remain  together  about  twenty -four  hours. 
I  then  draw  half  of  the  liquor  off,  and  return  it 
when  the  rapes  or  raifins  are  fufficiently  heated ; 
^xiA  thus  I  continue  the  operation  till  a  proper  acid 
is  produced,  which  will  comnfionly  be  done  in  the 
fpace  of  fourteen  days,  or  thereabouts.  Tliis 
acid  I  ufe  for  corroding  lead,  and  for  other  pur- 
pofes;  the  eflence  of  its  invention,  and  the  dif- 
ference from  the  ufual  mode  heretofore  adopted 
for  making  fuch  kind  of  acid,  being  in  the  fub- 
flirution  of  the  aforefaid  four  water,  or  Wa(h  or 
refiduum,  or  both,  in  the  ftead  of  common  wa* 
tcr,  with  the  qptional  addition  of  the  turpentine 
water  before  defcribed,  Inftead  of  the  ufual  me- 
thod of  corroding  lead,  for  making  white-lead,  by 
fpreading  upon  the  jfloor  a  bed,  ftratum,  or  layer 
of  horfe-litter,  or  tanners'- bark,  upon  which  pots 
iilled  with  mid  are  placed,  and  over  which  fhcet^ 
of  lead  are  (ufpended  or  laid  for  the  purpofe  of 
being  corroded  and  made  into  white-lead,  I  place 
rapes  or  raifin-s  after  they  have  been  made  ufe  of 
by  the  wine-makers,  or  hops  after  they  hav^e 
been  ufed  by  the  brewers,  and  which  are  ufually 
thrown  away,  or  grains  after  the  brewers  or  ftarch- 
makers  have  done  with  them,  either  alone  or 
with  a  fraall  quantity  of  horfe-litter  or  tanner?' 
bark,  or  both.  •  And  this  method  which  I  have 
invented  may  be  ufed  with  the  before-mentioned 
newly-invented  acid,  or  with  any  of  the  acids 
generally  ufed  for  corroding  lead.  In  witnefs 
whereof,  &c<.    . 
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HI.  Spettjicatum  of  the  Patent  granted  tP  Mr, 
Georgb  Holland,  of  Broad^ftreet^  in  the  Pa-^ 
rijb  tf  Saint  George y  Bioomfbury^  in  the  County  of 
ASddlefex,  Frame^wo^k^knitter ;  for  a  Method  ef 
making  StHkings^  Gloves^  Mitts^  Socis,  CapSf 
Coats  ^  WaiJicoatSf  Breeches^  Cloaks j  and  other 
Chathhtg  and  Linings  for  the  fame^  for  Perfom 
afflUIed  with  the  Gout,  Rheumatifm,  or  other  Com* 
ptaints  requiring  Warmth,  and  for  common  Ufe 
in  cold  Climates y  and  for  making  falfe  or  downy 
Calves  in  Stockirip. 

Dated  September  aa,  X788. 

\t)  an  to  whom  theft  prefents  fhall  come,  fee. 
Now  KNOW  YE,  that  the  faid  George  Holland 
doth,  by  this  prefent  inftrument  in  writing,  un- 
der .his  band  andfeal,  by  him  duly  executed,  atid 
intended  to  be  inrolled  as  aforcfaid,  teftify,  de- 
clare, and/defcribe,  the  nature  of  his  invention, 
ind  in  whsit  ttiariner  the  fame  is  to  be  perform^, 
to  be  as  follows ;  that  is  to  fay :  having  the  com- 
mon ftx5cking-frame,  twilled  filk,  cottoA  yarn, 
flaxen  or  hempen  thread,  worfted  or  woollen 
yarn,  or  any  fuch  like  twifted  or  fpuh  materiieds', 
begin  the  work  in  the  common  manner  of  manit- 
fetfturing '  hbfiery,  and  having  worked  one  or 
more-courfe  or  courfes  in  the  comtnon  way,  be- 
gin^  to  add  a  coating,  thus :  draw  the  frame  over 
^e  arch,  and  then  hang  wool  or  Jerfey,  raw  or 
tmfpiin,  upon  the  beards  of  the  needles,  and  Aide 
<tbe '  fame  eff  their  beards  tipon  their  ftems,  till  it 
cornea  e»iii£Hy  under  the  nibs  of  the  finkers ;  then 
'•  VbL.XV.  D  fink 
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fink  the  jacks  and  finkcrs,  and  bring  forward  the 
frante,  till  the  wool  or  Jcrfcy  is  drawn  under  the 
beards  of  the  needles,  and,  having  done, this,;; 
draw  the  frame  over  the  arch,  and  place  a  thread 
of  fpun  materials  upon  tl)e  needles,  (under  tlie 
nibs  of  the  linkers,)  and  proceed  in  finiiliing  the 
courfe  in  the  ufual  way  of  mahufaAuring  hofiery 
with  fpun  materials.  Any  thing  manufactured 
in  this  way  has,  on  the  one  fide,  the  appearance 
of  common  hofiery,  :aiid  on  the  other  fide  the 
appearan^ce  of  raw  wooL  The  raw  or  unfpun  ma- 
terial$  niay  be  worked!  in  with  every  courfe,  or 
with  every  fccond,  third,  or  other  courfe  or. 
courfes,  in  quantity  proportioned  to  the  warmth 
and  thicknefs  'required.  The  above-mentioned 
raw  or  unfpun  materials  may  be  fixed  alfo  thus : 
having  drawn  the  frame  over  the  arch,  hang  them' 
upon  the  beards  of  the  needles.  Aide  them  off 
tfce  beards  upon  their  ftems,  and  without  finking 
jthe  jacks  and  finkers,  draw  the  frame  off  the 
arqh,  and  bring  the  raw  or  unfpun  materi^s  for-r 
ward  under  the  beards  of  the  nepdles  ;  then  draw  , 
the  frame  over  the  arch,  and  procped  infinilhinj^ 
the  jcourfe,  as  before  directed.  .  The  faiji  raw  oc 
^unfpuiji  materials  may  be  fixed  likewife,  thuj^f 
Jhapg  them  upon  the  beards  of  the  needle^, ,  withr 
put  having  tlje  frame  over  the  arch,  ajn4  flidje 
ihem  off  their  beards  upon  their  ftems;  the^ 
bring  forward  the  fr^me  till  the  raw  or  unfpun 
materials  are  drawn  under  the  beards  of  the  nee- 
dles, a;id,  having  done  this,  draw  the  frame  over 
the  arch,  and  proceed  infiniftiing  the  courfe  i^ 
^before  direAed.  Hofiery  may  be  coated  by  any 
of  thefe  methods,  not  only  with  wool  and  Jcrf^]^ 
but^  alfo  with  filk^  colt«^j  fi^i  heipp,  hair ^  or 
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^er  things  of  the  like  nature,  raw  or  uufpanj* 
but  the  method  firft  dcfcribcd  fixes  them  nioftf 
firmly.  The  common  ftocking-frttW  is  men- 
tiUned  above,  but  any  other  frame,  upon  a  limi-: 
kr  principle,  may  aniwer  the  purpofe.  The  me**" 
thod  of  making  the  falfe  or  dowhy  calves  in 
ftockings,  is  by  working  raw  or  unfpun  wool,  or 
Jerfey,  or  any  other  raw  or  unfpun  materials,  into 
the  calves  of  ft^ckings,  in  the  different  methods 
before  defcribed,  and  to  any  required  form  and 
thickncfs.    In  witnefs  whereof,  &c. 


ly.  Specification  of  the  Tat^nt  granied  to  ^ri  Ed- 
ward Simpson,  of  Uliy  Pott-lahe^  in  the  City 
of  Jjppdony  Straw  ffat-manu/aHurer,  and  Mr» 
Calbb  Isbester,  of  Banners -^fquare^  in  the 
?arijh  of  Saint  Luke^  OU-Jlreet^  in  the  County^  cf 
Middlefex^  C^aiinet-maker ;  for  a  new  and  im^ 
proved  ManufaElure  of  ^traw  Plat^  made  of  fplit 
Straw^  prefenting  only  tbeQutfide  Surface  of  the 
Straw  to  the  Eye^  and  alfo  of  other  Plat  of  fplit 
Straw  laid^  put,  or  fluck^  upon  Silk^  Paper ^  or 
Wood.     Dated  May  8,  1800. 

WITH    A   PLATE. 

1  O  all  to  whom'  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with,  and 
performance  of,  the  faid  provifo,  we  the  faid  Ed- 
ward Simpfon  and  Caleb  Iflbefter  do  hereby  de- 
D  a  fcribc 
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iicribe  and  afcertain  the  nature  <^  the  £Md  inv^fK 
tipn,  and  in  what  manner  the  femeu  t^  be  per-, 
formed^  in  manner  following ;  that  is  to  fay  :  To 
make  plat  of  Ijplit  ftraw,  prefenting  only  tjhe  oixt- 
fide  fiirface  of  the  ftraw  to  the  eye,  take  ilr^/w^  oi 
any  lize,  and  fpUt  and  fold  the  fame  to  the  lize 
wanted,  in  manner  and  form  as  is  deicribed  in  tha 
drawings  in  the  margb  hereof,  (fee  Fig.  i.  PI.  III.) 
oppoiitc  to  the  letters  A  and  B ;  wh«i  the  outfido 
furface  of  the  ftraw  only  will  prefent  itfelf  to  th^' 
eye,  and  the  fame  will  anfwer  every  pvirpofe  of^ 
and  appear  like,  a  curious  fine  ftraw  flattened, 
and  make  the  fame  into  plat.  And  to  make 
plaf  of  Iplit  ftraw,  laidj  put,  or  ftuck  on  filk, 
paper,  or  wood,  take  ftraw,  and  fplit  and  open 
the  fame,  and  lay,  put,  or  flick  the  fame,  with 
pafte,  gum,  or  any  other  thing  fit  for  the  pur- 
pofc,  on  filk,  paper,  or  wood,  and  cut  the  fame 
into  any  fite  flips,  which  may  be  wanted,  ^nd 
make  tne  fame  into  plats.  And  the  faid  Ed- 
ward ^  Simpfon  and  Cafeb  Ift)efter  do  hereby  de- 
clare and  aflirm,  that  the  particulars  above  fet 
forth  do  contain  a  full,  true,  and  perfeft,  de-p 
fcription  of  the  nature  of  the  faid  invention*  An 
witnefs  whercpf,  &e. 
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V,  Dffcripihn  rf  a  Stcam-FlMe  for  Hoihds,  b^ 
i^Jffkfing  $be  §teamef  hot  Dung^  through  koikfi 

/\j^s^  to  hep  thi  Beds  of  a  tonfiant  and  n^ 
:!pAit  Mtat.  , 

^:Bj  Mr.  RiCHARB  Wbston,  of  Lekejiir,     * 

"  '  ^tHontmurucaUd  by  the  Author. 

HoT-BfiDS  arc  of  fuch  general  ufe  in  the  mo- 
•  dern  art  of  gardenings  that  any  method  of  in> 
proving  them  defer ves  the  notice  of  every  gar^ 
dener* 

The  plan  oif  a  water-flue,  which  I  fcnt  you, 
and  is  publtfhed  in  your  Thirteenth  -  Volume, 
l^age  AgBf  is  capable  of  being  employed  in  a  dour 
ble  manner ;  that  is,  it  may  convey  heat  into  a 
hot-bed,  either  by  the  fteam  of  water,  or  of 
dung.  In  places  where  liot  water  cannot  fo  con«- 
ireniently  be  procured,  and  where  there  is  plenty 
of  dung,  this  will  be  found  very  ufeful. 
,"r  iThofe  perfons  who  already  have  a  water-flue,' 
nay  alter  it  for  the  expence  of  two  or  three  ihil* 
liag^  to  anfwer  both  purppfes. 
,^.  The  alteration  necelTary  coAiifts  in  changing 
the  pipe  x^  (See  Vol.  XIII.  Plate  Vl.)  of  one  mch 
diameter,  (which  is  to  draw  off  the  water  when 
cold,)  into  a  larger  one  of  three  inches,  and  to 
have  the  head  of  a  watering-pot  of  iix  inches 
diameter  made  of  tin,  with  a  .pipe  of  one  foot 
long  to  pjut  on  it,  with  holes  of  a  quarter  of  an 
inch  widiB  tt  admit  the  fteam,  both  in  the  pipe 
aiKl  rofe. 

' '  When  yoa  chode  to  heat  a  hot-bed  with  fteam, 
^e  J^ti  cpft  be  made  in  the  ufual  manner,  ex- 
cept. 
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ccpt,  that  in  the  front,  or  at  one  end,  with  ob* 
long  pipes,  the  dung  fhould  be  laid  atom  a  yarrf 
fquare,  to  form  a  ftrong  body  oC  ftcam,  trt  pafs 
kit©  the  flues,  and  convey  the  htat  to  tli^  earth, 
and  the  roots  of  the  plants ;  but  three  good  tO!(ks 
muli  be  firft  put  into  the  two  upright  i^nvf^ipes 
within  the  bed  e  e^  and  the  one  on  the  outfide  c^ 
by  which  the  flue  is  fiHed  with  water,  to  prevent 
the  fteam  from  paflSng  oflF through  them.^ 

To  examine  the  heat  of  the  bed  at  any  time^ 
draw  out  the  cork,  and  the  heat  of  the  fteam  will 
inform  you  of  the  condition  of  the  bed.  If  de- 
ch'ning  too  mucji,  the  dung  muft  be  ftirred  upi' 
and  frefh  added. 

If  at  any  time  dung  cannot  be  readily  procured, 
it  may  inftantly  be  converted  into  a  water-flue. 

On  applying  to  the  plumber,  who  has  mad^ 
feveral,  I  find,  that  inftead  of  their  being  made 
oval,  if  two  pipes  of  eleven  feet  long  each,  (for 
*  nine-feet  frame)  turned  up  a  foot  at  one  end,  td 
All  them  with  water,  and  one  or  more  upright 
pipes  to  each  in  the  middle,  to  convey  the  fteam 
or  the  hot  water  into  the  bed,  be  laid  lepgthways 
in  the  bed,. about  three  feet  afunder,  there  will 
be  a.  faving  of  fix  or  feven  fhillings  on  account  of 
lefs  folder,  and  trouble  in  making,  and  will  be 
found  rather  more  convenient,  as  I  havejufthad 
'one  made  which  is  at  work.  ^  - 

The  ufe  of  fteam  from  hot  water  has  alfo  beeii 
proved  by  a  gentlertian  liere,  who  obferved  his 
cucumber-plants  declining  in  vigour,  and  not 
having  a  water  flue,  placed  four  ju^  in  the  bed, 
and  filled  them  with  hot  water  for  three  nights^, 
ifll  the  frelh  lining  took  eflfetfl,  which  inflantly 
recovered  his  plants ;  he  has  fince  had  a  flue,  •   - 

But 
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But  fince  writing  the  above,  the  introdu<ftion 
of  fteam  from  hot  water,  in  increaling  the  growth 
of  cucumbers  is  very  ftrongly  proved  from  the  ex- 
periments of  Mr.  Wakefield,  pubhflied  in  your 
laft  volume,  page  23^. 

In  a  frame  confiftmg  of  three  lights,  I  would 
therefore  propofe  four,  or  even  fix  ftcam-pipes, 
and  if  the  top  of  each  be  enlarged  to  four  inches 
diameter,  in  the  ihape  of  the  bottom  of  a  trum* 
pet,  it  will  convey  more  fteam  into  the  bed. 

ii,  (Fig.  2,  Pl^te  III.)  the  pipe^  to  fill  them. 
b^  fieam-pipes.  r,  to  draw  off  the  water,  or  put 
on  the  rofo  when  converted  into  dung  fteam- 
pipes. 

From  the  proofs  alfo  of  fteam  being  fo  advan- 
tageous to  cucumbers^  J  would  recommend  a 
pan,  made  of  copper,  brafs,  or  lead,  ^fix  inches 
wide  and  three  deep,  with  a  pipe,  one  foot  long, 
to  come  through  the  end  of  the  frame,  to  draw 
off  the  wat^r  when  cold^)  to  be  placed  at  the 
back  of  the  hotrbed-frame,  to  be  filled  with  hot 
v^ter  at  night>  and-  if  neceffary .  again  in  th# 
morning., 

-^}i  a  ^ci\i^  be  bored  ailant:.througJi  the  back  of 
the  hotrbed-frame,  the  pan  may  be  filled  with 
hot  water,  without  the  glafs  being  taken  off;  and 
I  would  ra^r  recommend  th^  fiues  to  be  fou^^ 
ioches  diameter  within,  than  three,  becaufe  of 
containing  more  water  vr  fteam* 
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VI.  On  the  fuperior  Advantage  tf  fetting  Potafdet 
in  Rows^  with  a  Hoe,  or  drilling,  infiead  of  dib-- 
hling  them.  ^  With  a  Defcripicn  of  a  Machine  ffxr 
wajbing  them. 

By  the  Author  of  the  preceding  Fafer. 

As  government  is  hoTr  giving  premiums  for 
cultivating  potatoes,  the  moft  advantageous  me- 
thod of  raifing  them  becomes  a  great  national 
concern ;  and  to  thofe  perfons  who  have  not  been 
ufed  to  cultivate  them,  fome  inftruftions  may  be 
of  advantage  to  them. 

The  moft  common  method  is  fctting  them 
with  a  ftick,  fhod  with  iron,  and  gencr^y  in  a 
promifcuous  manner,  without  being  planted  iri 
rows.  The  ftick  confequently  in  making  th* 
hole  hardens  the  earth  around  it ;  and  unlels  the 
potatoe  fet,  exa^ly  fits  the  hole  and  fells  to  the 
bottom,  muft  leave  a  hollow;  and  if  much  raitt 
falls  foon  after,  and  the  ground  be  ftifF,  will  re- 
tain the  water,  and  probably  may  caufe  many  of 
them  to  rot. 

On  the  contrary,  when  the  ground  is  ready  for 
planting,  either  by  digging  or  ploughing,  if  ill 
a  field,  let  a  drill  be  made  with  a  plough,  at  the 
diftance  you  mean  to  plant  them,"  ^rhwrh  ihould 
not 'be  dofer  than  eighteen  inches,  -and*  let  a  boy 
follow  and  drop  the  fcts  in  at  eight  ot  ten  inchea 
diftance,  and  they  may  afterwards  be  covered 
with  the  plough. 

If  planted  in  a  garden  or  fmall  piece  of  ground, 
put  down  a  line,  and  draw  the  drills  with  a  hoe. 
When  planted,  let  the  drills  be  filled  up  with  a 
h6^  or  rake.    The  confequencc  will  be,  that  by 
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thofe  opie^atibns  the  young  fhoots,  cither  foi^ 
forming  roots  or  ftems,  will  have  fine  pulverized 
earth  to  ftrike  into ;  and  if  you  try  fome  both 
ways,  the'qilicknefs  of  the  growth  of  the  drilled, 
m  preference  to  the  dibbled,  will  foon  convince 
you  of  the  foperior  rtiethod. 

As  a  proof  of  what  is  here  recommended,  a 
fifld,  of  nearly  an  acre,  was  laft  April  prepared 
for  planting  potatoes,  manured  and  digged 
equally  alike,  all  the  ground  of  equal  goodncfs, 
and  planted  the  fame  day. 

In  June  the  potatoes  of  one  part  were  obferved 
to  be  fix  inches  higher  than  the  other  part,  and 
continued  fo  till  they  were  fit  to  take  up,  which 
was  one  month  earlier  than  the  others ;  they  were 
alfo  larger,  and  produced  one-fourth  more  than 
the  other  in  quantity. 

During  the  fummer,  the  hoeing  of  the  whole 
field  was  equally  performed  on  every  part,  and 
the  difference  could  only  be  attributed  to  the 
drilling  iri-ffead  of  dibHing  them.  There  is  aflfo 
this  farther  advantage  in  the  hoeing,  that  when 
in  rows  they  can  be  done  quicker,  and  the  earth 
drawn  up  to  them  better,  and  are  more  readily 
taken  up.  .        .     , 

DgscKiPTioN  of   the  Machiite    for  wafhing 
Potatoes. 

^i  machine  fljould  be  made  fimilar  to  a  bar- 
rel-churn fn  fhape,  three  feet  four  inches  long, 
aM  twenty-one  diameter ;  the  ends  of  oak  or 
afli ;  the  bars  two  inches  broad,  with  a  vacancy 
of  two  inches  between  each;  an  iron  fpindle  an 
itteh  and  a  half  fqilare,  or  three  inches,  if  of  oak 
01*  aih ;  a*  handle  at  each  end  to  it,  like  a  grind- 

V*ir.  XV.  E  ftone; 
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ftone;  and  a  door,  with  iron  hinges,  twelve 
inches  by  ten. 

When  the  machine  -  is  xifed,  it  is  to  be  filled 
with  potatoes,  and  placed  over  a  tub  of  water ; 
but  the  moft  convenient  method  is  a  trough, 
placed  under  the  fpout  of  a  pump,  raifed  up  to  a 
proper  height  for  men  to  work  at  it,  with  a 
wooden  plug  to  a  hole  in  the  bottoni  to  let  oflf 
the  water  when  dirty. 

The  length  of  the  trough  muft  be  in  proportion 
to  the  machine,  and  the  fpindle  to  correfpond 
with  it^  with  a  piece  of  iron  placed  on  the  top  of 
the  trough,  for  the  fpindle  to  reft  on,  to  prevent 
the  trough  from  being  worn. 

When  the  machine  is  filled,  if  the  potatoes 
remain  fome  time  i;i  the  water  to  foak,  and  now 
and  then  turned  before  you  work  the  machine,  it 
will  greatly  facilitate  the  wafliing. 


VII.  Defcriptionofa  Machine  called aSpeedy  Elevator. 
^Nicholas  Collin,  D.  D. 

with  a  plate. 

From  the  Transactions  of  the  Americam 
Philosophical  Society. 

Dr^  Collin  was  honoured  wHb  the  Magellanian 
Gold  Medal  for  this  Invention. 

1  HE  main  body  of  the  bafe  is  a  redlangular 
folid  floor.    (See  F.W- Fig.  3,  Plate  III).   To  its 

corners 


Digitized  by 


Google 


Defcription  of  a  Speedy  Elevator.  27 

corners  are  jointed  four  horizontal  legs,  of  equal 
thicknefs  with  it,  but  half  the  length,  having 
their  nether  fides  even  with  its  bottom.  When 
the  machine  is  ufed,  thefe  are  difplayed  fo  that 
their  ends  form  a  recSlangle;  the  diagonals  of 
which  may  be  onthofe  of  the  main  body,  or  vary 
from  them  in  a  pofitiori  rnoft  promotive  of  (labi- 
lity. 

The  pillars  A  A  ftand  vertical  on  the  long  dia- 
meter of  the  bafe,  equally  diftant  from  its  ends. 
Their  feet  enter  into  it,  and  are  by  ftrong  faf- 
tenings  incorporated  with  its  body.  Thefe  pil-' 
lars  are  pairs.  Their  form  is  a  recStangular  paral- 
Iclipiped.  Their  inner  fides  have  grooves  from 
top  to  bottom,  which  terminate  by  offsets  in  cy- 
lindric  fegments.  Near  the  tops  are  central  em- 
brazures,  whofe  fides  are  fortified  with  iron  plates 
that  reach  within  the  folid  parts  above  and  below. 
The  pulleys  are  of  metal,  with  fl:eel  axes  and  brafs 
naves  for  eafy  turning,  and  deep  channels  for  fe- 
curing  the  cords. 

The  pillars  are  joined  by  three  pairs  of  ribs. 
Thefe  are  redlangiilar;  wide,  but  comparatively 
thin  ;  placed  horizontally,  between  the  tops  and 
embrazures,  about  the  middles,  and  near  the  feet. 
Their  ends  are  clofely  fitted  within  the  pillars, 
and  well  fattened. 

The  piers  BB  are  more  /lender  than  AA;  with 
fliorter  heads;  but  the  length  of  their  bodies  is 
equal  to  the  whole  of  thefe  *.  They  have  fimilar 
grooves,  embrazures,  pulleys,  and  joining  ribs. 
Their  faces  are  parallel  rectangles.  Tlie  backs  of 
their  bodies  have  tongues  along  the  middles  that 

*  I  call  the  part  about  the  embrazure  neck,  that  above 
head,  and  that  below  body, 

E  a  fit 
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fit  the  groove3  pf  A  A.  Thefe  arc  vertical  re6l<- 
angular  ridges^  apd  p^rts  pf  the  very  piece§, 
formed  by  cutting  down  both  fides  to  a  proper 
level.  Thefe  lower  furfaces,  being  even  and 
fmooth,  will  thus  move  clofe  along  the  corre* 
fponding  plain  parts  of  A  A  \yhile  the  tongues  glide 
in  contaA  with  the  fides  6f  the  grooves. 

The  cords  a  a  are  well  paired  m  length  and  tex* 
ture.  They  ply  over  the  pulley3  pf  A  A  in  the 
faid  hollows  behind  the  grooves ;  having  their 
ends  fixed  under  the  feet  of  B  B,  and  on  the  boxes 
of  the  windlefs.  This  is  well  fecured  in  the  bafe, 
clofe  to  and  right  beneath  the  pillars. 

The  cords  bb  ar^  fafl:ened  by  one  end  on  the 
heads  of  A  A,  They  pafs  over  the  pulleys  of  B  B, 
and  reach  as  far  below  them  2ls  aa  reach  below  the 
pulleys  of  AA,  which  is  the  diftance  of  thefe  pul- 
leys from  the  bafe.  Their  other  ends  are  tacked  a 
little  above  the  bottoms  of  the  piers  CC. 

Thefe  piers  are  with  their  apparatus  framed  like 
BB;  have  lefs  bulk  and  flxorter  heads.  Their 
pulleys  clear  the  tops  of  BB  when  the  machine  is 
dpwn. 

The  cords  c  c  have  the  fame  length  with  b  b^ 
below  the  pulleys  of  CC ;  plying  over  thefe ; 
^fl:ened  on  the  heads  of  BB  and  fomewhat  above 
the  bottom  of  the  pier  D. 

This  is.  a  fingle  piece.  It  has  two  backs  to  fit 
the  grooves  of  CC,  formed  like  the  back^  of  the 
pther  pieces. 

A  frame  is  accurately  fixed  and  poifcd  on  the 
top  of  D.  In  this  the  load  L  is  placed,  fo  that  its 
centre  of  gravity  is  exa<5Uy  or  very  nearly  over' the 
(pentre  of  the  frame. 

When  the  power  begins  to  wind  the  cords  a  tf , 

tjiefe  rjife  the  piers  Bp,    As  they  rife,  their  pul- 

?  Icyi 
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leys  recede  from  the  tops  of  A  A,  and  by  ftretch- 
ing  the  cords  bb  lift  the  piers  CC.  Thefe  recede 
at  the  fame  time  from  the  tops  of  BB,  and  lift 
the  pier  D.  Thus  while  BB  are  wound  up  fron^ 
the  bafe  to  the  height  of  the  pulleys  of  A  A,  D 
rifcs  treble  that  height ;  and,  however  great  may 
be  the  number  of  moving  pieces,  it  multiplies  the 
celerity  and  acquired  elevation  of  the  uppermoft 
by  that  of  the  firft. 

As  the  duration  and  celerity  of  all  the  move- 
ments is  the  fame,  the  lengths  of  all  the  cords 
below  the  refpedlive  pulleys  muft  be  equal. 

As  the  whole  acquired  elevation  is  by  thofe 
parts  of  the  piers  which  are  drawn  out  of  their 
folds,  thefe  ought  to  have  a  very  great  proportion. 
Therefore  B  B  reach  the  bafe  when  down ;  and 
the  heads  of  A  A  are  but  long  enough  to  keep 
them  fefe  in  their  grooves,  when  drawn  up. 
Again,  as  the  ends  of  the  cords  bb  will  be  above 
the  bafe  accordmg  to  the  length  of  the  heads  of 
A  A,  the  heads  of  BB  are  i^iortened,  and  the 
bodies  of  CC  are  prolonged  below  thofe  ends,  in 
order  to  fave  room,  and  yet  afford  thefe  piers  a 
.  fecure  depth  in  the  grooves  of  B  B,  when  drawn 
Up.  On  the  fame  principle  the  heads  of  CC  are 
fhortened,  and  a  part  of  D  left  under  the  ends  of 
c  c.  As  thefe  additions  of  faid  pairs  cannot  in- 
creafe  the  elevation,  the  cords  ought  to  be  fixed 
above  them  in  order  to  fliorten  the  bearings,  and 
fo  far  make  the  bodies  firmer.  In  a  longer  feries 
qf  piers  this  ihortening  of  the  heads  can  only  be 
continued  to  the  limit  of  depth  neceffary  to  fup- 
port  the  ftrains. 

The  pier  D  prefles  the  cords  cc  \yj  its  own 
weight,  and  the  load  L.  This4)reflure  caufes  an 
tooal  Polling  ai^d  cpnfequenti^l  r^fiftance  in,  the 
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tops  of  the  piers  BB.  The  pulleys  of  the  piers 
CC  mufl  bear  this  dpuble  preiTure  =  2  L  +  2  D. 
Thefe  therefore  prefs  the  cords  bb  with  faid 
weight  and  their  own :=2L+2D  +  CC.  This 
doubled=:4L  +  4D  +  2  CC  is  the  prefllire  on  the 
pulkys  of  BB:  But  their  heads  are  pulled  up  by 
L  +  D:  The  (JiiFerence  of  thefe  forces  added  to 
their  own  weight  is  the  preflure  of  thefe  piers  on 
the  cords  j  j,  =3  L  +  3  D  +  2CC+BB.  The 
power  on  the  windlafs  mufl:  be  equal  to  this. 

In  any  feries  the  power  muft  lift  a  weight  equal 
to  the  firft  piers,  double  the  fecond,  and  fo  forth, 
till  the  lafl:  pier  and  its  load  multiplied  by  the 
number  of  moving  pieces. 

The  pulleys,  cords,  and  ribs'have  fome  weight, 
and  are  to  be  counted  as  parts,  of  their  refpedtive 
piers.  A  competent  allowance  is  likewife  required 
for  the  fridlion  of  the  pulleys,  which  impedes  the 
afccnt,  though  the  defcent  is  advantageoully  re- 
tarded by  it. 

The  prelTure  on  the  pulleys  of  the  pillars  A  A  is 
ddjuble  the  power.  The  ftrain  in  their  tops  is  half 
of  the  weight  on  the  pulleys  of  BB.  The  differ- 
ence of  thefe  forces,  =4  L+4D+3  C  C  +  2BB, 
added  to  their  own  weight  is  the  prelFure  on  the 
bafe. 

The  fl:rain  in  the  tops  of  any  piers  in  a  feries  is 
equal  to  what  the  power  would  be,  if  the  pair  next 
above  was  the  lafl:.  The  weight  on  the  pulleys  of 
the  fame  pair  is  double  the  fl:rain  in  the  tops  of  the 
pair  next  below.  The  fl:rain  on  their  feet  is  equal 
to  the  fl:rain  in  the  tops  of  the  piers  two  ranks  be-, 
low. 

It  is  very  neceflTary  to  compute  the  fl:rains  ^  and 
preffures  in  order  to  fecure  all  the  parts,  and  to' 
fave  needlefs  bulk,  which  would  be  a  great  difad- 
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vantage  in  the  piers  by  the  additional  expenfe  of 
power.  The  preflure  of  vertical  pieces  by  their 
own  weight  muft  be  counted,  though  not  as  equal 
to  the  fame  quantity  of  external  burden  laid  upon 
them:  its  operation  is  vifible  in  high  maflivc 
beams,  which  bend  without  any  load ;  but  in 
Ihort  though  flender  pieces  it  is  not  fufficient  to 
break  the  internal  cohefion  of  the  parts.  The  ef- 
fe6l  of  external  weight  is  according  to  its  quantity, 
and  to  the  height  and  flimnefs  of  the  piers ;  but 
not  in  uniform  proportions.  Divers  kinds  of 
wood  have  alfo  different  degrees  of  weight,  and 
of  vertical  firmnefs :  fome  are  both  iJifif  and  light 
to  an  admirable  degree  :  piers  made  of  thiqfe  can 
under  flender  forms  bear  weights  many  times 
greater  then  their  own.  Thefe  qualities  are  in 
their  blended  effedls  of  different  value  in  this  ma- 
chinery :  the  pillars  are  the  mofl  preflTed,  but 
they  caufe  no  weight  to  the  power,  and  therefore 
their  bulk  is  the  lefs  detriment.  B  B  being  the 
heavieft  laden  piers  are  the  moft  folid,  but  they 
have  only  a  limple  moment:  CC  bearing  lefs  are 
lighter,  but  their  moment  is  double:  D  has  a 
treble  moment,  but  the  lightefl  burden,  and  thus 
the  leaft  weight  of  its  own.  Thefe  continually, 
growing  increments  of  folidity  are  neceffary  con- 
sequences of  the  conftant  double  bearings;  but 
ought  to  be  fmall  in  comparifon  to  the  prefliires  , 
thus  produced,  which  become  very  great,  when 
the  load  to  be  lifted  and  the  elevation  are  con- 
liderable.  Lightnefs  is  then  moft  beneficial  in 
the  upper  ranks,  and  firmnefs  in  the  lower,  as  thefe 
muji  lift  but  thefe  be  lifted mdiny  times:  accordingly 
different  forts  of  wood  may  be  chofen  by  their 
degrees   of  lightnefs  and  firmnefs;    they   being 
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othefwife  proper,  efpecially  for  clofe  and  fmooth 
folding. 

On  accotint  of  the  grooves  and  tongues  the 
pieces  cannot  have  thole  regular  forms  that  give 
the  greateft  folidity ;  nor  can  the  pulleys  be  placed 
exz&\j  over  the  line  of  central  ftrength.  In  prac- 
tice thefe  defects  muft  not  exceed  neceflary  limits. 
Moreover,  when  the  preflures  and  ftrains  on  the 
fcveral  parts  of  the  pieces  are  eftimated,  hollows 
may  be  contrived  in  places  that  can  bear  it — 
Thefe  niceties  cannot  be  marked  in  a  model. 

When  the  load,  the  elevation,  and  quality  of 
the  v9oi)d  are  given,  the  lighteft  feries  of  piers  is 
found  by  computing  the  refults  from  different 
numbers  *.  A  greater  number  ntuft  cfie  A  a  greater 
proportion  of  the  whole  elevation  than  a  fmaller,  be- 
catife  the  pillars,  by  becoming  fhorter,  contribute 
lefs;  this  addition  is  a  new  expenfe  6f  power. 
The  weight  of  the  load  is  effential,  as  it  muft  be 
multiplied  by  the  whole  number  of  piers;  im- 
parts the  fame  moment  to  its  own  pier  of  compe- 
tent bulk ;  and  in  conjundlioA  with  it  thickens 
with  continual  increafe  all  the  others.  On  the 
other  hand  the  firmnefs  of  piers  increafes  greatly 
with  the  decreafe  of  their  height  within  certain 
limits.  Some  fpecies  of  wood  have  alfo  corre- 
fponding  degrees  of  ftrength.  The  co-operation 
of  thefe  advantages  may  therefore  fender  a  c6il- 
fiderable  number  of  Ihort  piers  light,  and  propor- 
tionally fo  in  their  refpedlive  nfiultiple  moments. 
The  more  numerous  the  piers  are,  the  fooner  is 
the  machine  wound  up,  and  let  down,  \^hich  is 

*  In  ihifi  the  pairs  arc  confidered  as  one, 
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an  advantage,  fo  faT  as  men  can  make  greater  ex- 
ertions for  a  Ihort  time. 

The  form  of  the  windlafs  determines,  in  com- 
bination with  the  preceding,  the  fpeed  of  opera- 
tion, and  the  degree  of  power.     It  admits  various 
modes:    for., example,  one  might  be  placed    on 
either  fide  of  the  pillars,  with  long  handles  on  the 
winches;  by  which  eight  men  can  work  together. 
This  model  is  intended  to  Ihow  confiderable  >ef- 
fedls  from  an  eafy  apparatus :    accordingly  two 
men  lift  another,  and  three  tiers  of  piers:   they 
are  aided  by  a  fufficient  projection  of  the  winches 
beyond  the  femidiamt^ter  of  the  boxes :  this  has 
fuch  proportion  to  the  height  of  the  pulleys  in  tfie 
pillars,  and  the  ecjual  length  of  the  cords  a  a  be- 
low them,  that  the  whole  winding  is  done  by  a 
few  turns.     The  dimenfions  of  the  piers  are  not 
fpecified,  as  my  experiments  are,  not  fufRcient; 
but  I  eftimate  them  fo,  that  the  elevation  is  at 
leaft  fifty  feet.     The  power  increafes,  though  the 
velocity  decreafes,  by  leflenin^  the  width  of  the 
boxes ;  and  this  can  be  done  while  their  length 
can  fo  correfpond,  tliat  the  rounds  of  the  cords 
a  a  have  fufficient  room,  when  the  machine  i$ 
wound  up.     -  .  , 

Obliq[ue  prefl\ires  cannot  arife  from  the  princi- 
ples of  confl:ru6tion;  but  happen  from  inevitable 
imperfecftion  of  materials  and  workmanftiip  in  a 
fmall  degree,  which  is  not  an  objedl  of  exadl  cal-  . 
culation,  but  fhould  have  full  allowance  for  its 
efFeifts  on  the  machine.  The  obliquity  will  be 
the  greater  as  the  folding  is  (hallow,  and  the  fit- 
ting,is.loofe.  The  efFeA  refults  jointly  from  the 
angle  ^declinatibn,  the  length  of  the  pier,  and 
its  moment  of  weight.  The  oblique  bearings  on 
the'i^Ads  of  the  tongues,  when  the  machine  is 
Vol.  XV.  F  wound 
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wburid  up^  v(i\\\  bfe  dangerous,  if  t&efe  bdsre  lidt  a 
competent  folidity. 

All  the  piers  with  their  rtidments  of  wieight  bear 
on  the  pillars ;  and-  the  preflure  on  their  pulleys 
is  the  difference  between  double  the  power  and 
the  jftrain  of  their  heads,  which  balance  is  ver^ 
great.  This  preflure  rema'fris  there  when  the  ma-  • 
chine  is  wound  up,  in  every  ftage  of  the*  eleva- 
tion, however  great.  The  common  centre  of  gra- 
vity of  the  pulleys  thus  prelTed,  the  pilkrs  theni- 
felves,  and  the  bafe,  is  below  the  pulleys.  Thus 
the  machine  has  a  great  ftability,  arid  the  bafe  is 
accordingly  not  extenfive. 

This  machine  dombines  thefe.  advant^es:  ready 
approach  to  heights  other^ife  not  acceffible  with- 
out great  trouble :  fpeedy  afcent  and  defcent: 
convenient  folding  for  keeping  nnder  cover,  and 
for  eafy  conveyance.  It  can  be  applied  to  feyeriil 
ufeful  purpofes  :-^Quick'  hoifting  and  lowering  of 
things  on  many  occafions;  particularly  faving  of 
goods  from  tipper  ftbries  in  cafes  of  incend  :  high 
elevation  and  fpeedy  exchange  of  lignals:  thefe 
being  light  mfay  be  raifed  three  hundred  feet,  and 
above  interjacent  hills :  Elevation  of  a  perfpn  for 
taking  views,  and  quick  defcent  when  required ; 
as  on  reconnoitring  an  enemy  within  Ihot:  a  ma- 
chine calculated  for  hfting  him  at  leaft  one  hun- 
dred feet  by  eight  men  can  be  light  enough  for 
carrying  on  a  waggon  by  two  horles. 
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VIII.  Defcription  of  a  Machine  far  faving  Perfons 
from  the  upper  Stories  of  a  Houfe  on  fire ^  by  the 
Jt^ihor  of  the  preceding  Paper. 

WITH    A    PliATX. 

A  B  C  C  (fig.  4.  pi.  III.)  is  a  trunk  with  a  fockelt 
from  top  to  "bottom,  and  two  pulleys  ^7,  j,  in  the 
fides  C,  C.  In  this  the  cylindrical  fhaft  DE 
moves,  fupported  on  the  pulleys  by  two  ropes, 
Thefe  are  by  one  end  tacked  to  the  foot  of  tl^e 
lliaft,  and  by  the  other  to  the  axes  of  the  wi^id- 
laircs  I,  I,  which  ftand  below.  The  cranks, 
winding  the  ropes  round  the  axes^  lift  the  foot  of 
the  fhaft  to  the  pulleys,  and  by  unwinding  let  it 
down  to  the  bottom. 

F  E  G  is  a  lever,  turning  .on  its  fulcrum,  which 
'is  fixed  on  the  top  of  the  maft,  by  the  iron  tire  d.  > 
The  long  arm  is  prefled  by  tlie  frame  at  its  end  : 
the  fhort  one  is  held  in  balance  by  the  rope  G  H, 
which  is  fattened  on  the  bafe  of  the  machine. 
As  the  lever  defcends  with  the  (haft,  the  rope 
flackens  on  the  fhort  arm;  then  the'  other,  no 
longer  balanced,  ^efcends  round  the  fulcruni,  and 
by  this  motion  turns  the  fhort  one  upwards  tight 
againft  the  rope.  Their  angular  contrary  move- 
ments continue  thus,  until  the  fhaft  reaches  the 
bottom  of  the  focket ;  and  the  balket  at  the  fame 
time  comes  to  the  ground. 

The  bafe  is  a  re6langular  plank  floor  with  a 
compact  frame  underneath.  The  trunk  is  fixed 
in  it,  by  feveral  bracers  r,  and  other  ufual  faflen- 
jngs,  both  above  and  below,  flanding  fomefwhat 
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from  the  centre  towards  the  rope  GH,  in  order 
to  counteract  its  railing  that  end,     . 

The  windlafles  are  firmly  fet  in  the  floor,  near 
the  trunk,  diredlly  under  the  pulleys. 

The  wheels  are  low  and  ftrong,  placed  near  the 
corner  of  the  bafe.  They  have  locks,  to  be  ufed 
when  the  machine  is  loading. 
"  The  baiket  is  breaft-high,  and  wide  enough  for  . 
four  perfons.  The  three  iron  rods  keep  it  more 
fteady  rhan  cords  would  ;  and  their  openings  ad- 
mit-'one  perfon  at  a  time.  ^  It  hangs  free  from  the 
end  of  the  lever. 

The  principles  of  this  conftruAion  arife  from 
the  requilite  properties  of  this  machine  :  it  muft 
be  fpeedily  brought ;  readily  fitted  ;  practicable 
in  confined  places ;  want  no  fupport  from  the 
wall;  reach  a  confidcrable  height,  and  alfo  pro- 
ject over  obftacles  on  or  above  the  ground  ;  take 
down  feveral  perfons  at  once,  and  without  any 
exertion  of  theirs.  The  two  vertical  pieces  folded, 
with  the  lever  oblique,  can  both  be  houfed  and 
eafily  carried  :  when  put  in  adtion,  they  expand 
gradually ;  and  the  lever  is  high  when  at  full 
length.  The  bafe  may  be  convenient,  becaufe  its 
own  weight,  with  the  trunk  and  the  four  men  at 
the  windlafles  keep  the  centre  of  gravity  pretty 
low  \  and  all  the  preflures  bear  perpendicular  on 
the  longer  face.  Befides,  people  may  fit  down  on 
the  fides,  br  hold  it  by  handfpikes,  which  may 
be  kept.on  it,  and  when  wanted,  put  into  holes  near 
the  rrrargips,  fo  as  to  projedt  outwards  *.  -A  level 
pofition  being  very  neceliary,  a  plumb  rule  fliould 
alfo  be  hung  on  the  trunk, 

*  It  is  wider  on  the  mc4el  than  it  appears  under  an 
QbU([ue  perfpedive. 
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The  cylindrical  form  of  the  fhaft  and  fockefc 
procures  an  eafy  gliding  motion,  that  leflens  the 
*€ccalional"  fideway  bearings.     It  is  alio  lefs  alter- 
able, by  wear,  and  change  of  weather ;  it  makes 
the  fliaft  riiore  folid,  and  thus  requires  lefs  bulk 
in  both  pieces.     The  two  quarters  of  the  trunk 
which  are  flit  for  a  communication  of  the  ropes 
with  the  Ihaft,  will  yet  be  ftrong  enough  by  the 
folid  piers  that  bear  the  pulleys.  '  The  other  two  . 
have  fufficient  firmnefs  againft  oblique  preflures, 
arifing  from  the  a<ftion  of  the  machine,  or  from 
the  cafual  inclination  of  the  bafe.    -The  part  from 
the  brim  to  the  pulleys  ihclufively  is  fortified  by 
the  iron-band   BB,    to  fecme   the   fhaft   when 
drawn  up.     The  height   of  that  piece,  its  own 
weight,  the  preffure  on  its  head,  and  the  obliquity 
of  the  fame  at  the  time,  together  with  probable 
external  accidents,  will  deterrnine  the  width ;  it 
need  perhaps  not'excefed  a;  fifth  of  the  part  be- 
low. 

The  trunk  and  fhaft  require  iliff  and  hard 
materials.  The  lever  being  made  of  tough  wood, 
may  be  further  flrengthened  by  iron  plates.  The 
folidity  and  fhape  of  the  fulcrum  and  arms. muft 
be  carefully  proportioned  to  their  refpeftivc 
weights. 

The  fhaft,  when  down,  reaches  beyond  the 
trunk  fo  much  as  to  clear  the  lever  of  the  piers. 
This  added  to  the  diflance  of  the  brim  from  the 
pulleys,  is  the  difference  between  the  fhaft  and 
their  height  a  a.  The  altitude  a  E  is  therefore  ^?^ 
doubled  and  that  furplus.  If  the  fhaft  bore  a 
greater  proportion  in  efFefting  this  altitude,  it 
mvA  be  longer;  confequently  it  would,  when 
flanding,  hold  the  arm  further  from  the  ground, 
and  render  that  piece,  with  itfelf,  lefs  portable  4 
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^ndj.-xwhen  up,  incFcafe  the  W|eigbt  on  tjie  ful- 
critm,  and  the  preffure  againft  the  foctet. 

The  arm  E  F  rifes  from  a  E  on  an  angle  about* 
f}fty  degrees  with  the  horizon,  thus  making  a 
goo^  projediion,  and  a  confiderable  JAereafe  of 
altitude.  .  ks  proportion  to  the  fhaft,  t^nd  anglp 
^  with  it  when  down,  ar$  fuch  as  to  Jet  the  b^iket 
on- the  ground. 

Thefe  angles,  the  fliaft,  and  thefpace^<i  (its 
elevation),  accord  in  adjufting  the  proportigtn  of 
EG,"  and  the  pofition  of  the  rope.  When  the 
'lever  defcends,  the  arm  EG  opens,  and  throws 
out  the  rope,,  keeping  it  ilretched  all.  the  while. 
This  rnakes  it  defcrjbe  a  circular  arch.  The  lever 
having  come  to  a  liQrizontal  pofition,  the  arqi 
Ibytb^  continued  rotation  ^-eturns  towards  the  line 
Q  E,  and  makes  the  rope  retrace  the  arch  until 
jhe  fhaft  is  down.  If  the  reverfed  angle  of  the 
arm  is  then  equal  to  to  ^^EG,  the  rope  conges  to 
fhe  point  G  from  whence  it  went,  itjefsitgoes 
rbej^nd.  In  the  firft  cate  E  G  is  the  fide  of  a 
triangle  which  has  a  a  for  its  bafe  and  two  ai]gj^s 
cquaTto^EG;  inthefecond  it  is  lefsthan  th^'s 
jfide.  As  the  elevation  of  JEF  is  not, above  .50, 
its  complernent  ^EG  (40)  is  greater  than  thje 
angle  of-EF  with  the  ihaft,  which  with  that  fpan  . 
would  hold  the  arm. too  h^gh  from  the  ground. 
It  confequeritly  exceeds,  the  reverfed  angle  which 
(being  oppofite)  is  equal  with  this,  .rherefore 
th?  fhort  arm  is  lefs  than  the  Jaid  fide,  but  the 
difference  is  not  great.— The .fituation  of  theihaft 
being  iTiofl:  critical  in  the  higheft  elevation,  the 
rope  ftiould  then  allow  the  lever  very  moderate 
rotation,  and  thus  lefl'qn  the  kicking  of  the  weight 
againft  the  fulcrum.  Its  pofition  will  therefore  be 
nearly  perpendicular,  when  the  deicent  .begins, 
'     V  that 
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that^die  arch,  immediately  felling,  of  rifing  ^rttf 
little,  may  keep  down  the  ettd  of  EG.  This 
polition  requires  a  moderate  elevation  of  Ep» 
for  if  the  angle  D  E  G  is  too  contracted,-  £  G  will 
project  far  beyond  the  foot  of  the  rope,  in  and 
aboitt  its  hgrizontaV  paflage,  and  thus  produce  a 
detrimental  obliquity.  It  alfo  limits  the  fair  of 
EP,  by  regulating  the  reverfed  angle-;  ^r  the 
nearer  the  point  G  returns  fo  the  ihaft,  the  funher 
it  goes  from  the  rope,  and  the  more  oblique  i^ 
the  outward  draught. 

The  obliquity  of  draught  admitted  in  tlih  ' 
machine,  appears  eafy  on  the  mode] :  tmh  may 
prove  a  greater  elevation  of  the  krer  pra c5ticable. 
The  proportion  of  the  fhort  arm  is  fufficient  tvhile 
the  wliole  weight  to  be  wound  up  dots  not  e5t- 
cced  tha/t  of  twelve  perfons ;  forfo  mtich,  atleaft, 
four  hands  at  the  windlafTes  are  competent.  -  If 
fhc  rope  is  drawn  by  hands,  this  arm  muft  flill, 
for  the  fake  of  convenient  carriage,  be  mucli 
fhorter  than  the  other;  and  accidents  of  mif- 
management  might  happen,  which  the  f!xed  rope 
prevents:  it  is  prudent  to  entruft  the  machine 
•  with  all  the  powers  it  can  cxercife  ;  erpecialiy  as' 
it  muft  be  \ifed  dt\  the  diftnaloccafiofi  of  noG-. 
turnal  incends. 

In  eonfiderable  towns  the  houfes  differ  fo  much 
in  height,  that  machines  of  two  lizes  are  necef- 
fary.     The' larger  Ihoud   be  competent  for 'the 
third  or  fourth  ftories  in  the  higheft  Jbuildings, 
according  to  their  dimenlions,  and  the  praifliica*  - 
ble  lize  of  the  three  pieces ;  and"  the  fmaller  for 
thofe  in  the  loweft.     As  both  have  feveral  degrees 
of  elevation,  they  will  alfo   fuit   ihferior   ftorics 
refpefti^-ely,  and   thus  take  in' all  the  different' 
heights.    The  balkct  maft afcentl  fo  r>ear  beneativ' 
2  the 
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the  window,  that  the  perfons  may,  without  feaf, 
get  in,  tod  defcend  fo  low  that  they  may  get  out. 
For  the  laft  arm  cannot  be  long  enough^  when 
great  altitudes  demand  very  high  Ihafts ;  then  a 
rope  ladder  may  be  fixed  on  the  balket,  and  let 
down  when  the  machine  ftops;  ten  feet  from  the 
ground,  if  neceflary.  As  the  dimenfions  of  the 
lever  and  ihaft  of  large  machines  demand  great 
folidity,  their  weight  will  bear  a  confiderable  pro- 
portion of  the  whole  that  is  wound  up.  One  or 
two. perfons  the  more  in  the  baflcet  would  propor- 
tionably  lefs  increafe  the  whole.,  Their  bafes  will 
alfo  be  wide  enough  for  two  meQ  ^a|  each  of  the 
four  cranks.  The  fmaller  machines  muft  fupport 
the  weight  of  four  full-grown  pefforis,  as  the  fire 
may  prevent  a  fecond  going  up.  Their  bafes  are 
to  be  fitted  for  narrow  alleys,  and  crowded 
places. 

Much-property  might  be  faved  from  the  fire  by 
machines  of  a  fimilar  conftru6Vion  with  tbis^ 
having  a  capacious  baiket,  and  capfl:aiis  jnfliead  of 
windlalTes;  The  combination  of  perperidicular 
and  lateral  movements  may  alfo  be  applied  to 
many  other  valuable  purpbfes. 

Perpendicular  lines  being  dropped  from  the. 
point  G  tothe  bafe,  the  fquares  of  thefe,  and  the 
fquares  of  the  diftances'  of  their  ends  from  the 
foot  of  the  i-ope,  are  jointly  equal  to  the  fquare  of 
the  rope.  The  fquare  of  EG  is  iikewife  equal 
to  thofe  of  its  fines.  When  th?  fhaft  is  drawn  up, 
the  perpendicular  height  of  the  rope  diflfers  from 
the  joint  heights  of  the  Ihaft  and  pulleys  by  the 
cofine  ofDEG  ;  and  when  the  fhaft  is  down,  it 
is  equal  to  the  height  of  tlus  piece,  joined  to  the 
cofine  of  the  reverfed  angle.  The  fines  of  thefe 
angles  are  equal  to  the  diftances  between  tlie  ends 
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On  ibi  Cakfi  and  Cute,  i^c.  4i 

t^fiht  faid  perpendiculars  ftnd  the  centre  of  the 
trunks  bottom.  Taking  the  value  of  Ae  rope  in 
the  two  cafes^  gives  this  equation :  a  4^  +  2  ihaft. 
X  aa  =: 
i^E><:  fcos.DE 
+  a  fb  X  cos.  rev.  atig. 
+  2,aU  X  Sin.  DEG— Si 

This  will  guide  the  choice  of  angles,  propot^ 
tion  of  EG^  and  pofition  of  the  rope^ 

vi   ■  1  'f    1  -i  I  i  tmmv  -it        III-         11-^       •  1,^ 

IXi    On  the  Caufe  and  Cure  of  the  Difeafe  caUed  the 
Curl  ifi  Potatoes. 

Prom  the  Transactions  bf  the  Society  for 
the  Encouragement  of  Arts,  Manufactures^ 
and  CdMMEkcfi. 

The  Society,  having  diFeted  their  gold  medal^ 
6r  thirty  pounds,  to  the  perfon  who  fhould  dif- 
€bver  the  nature  and  cattle  of  the  difeafe  in  the 
potatoe-pkrit  called  the  curled  pdtatoe,  and  point 
out  an  efFeftual  curef,  received  the  three  follow- 
ing papers ;  ^nd  being  defirous  of  encouraging 
every  attempt  to  ihfure  fuccefs  in  the  culturie  of 
that  valuable  vegetable,  divided  the  pecuniary 
premiuni  equally  among  the  three  candidates, 
Mr.  Willlaih  HollinS,  Mr.  Williarti  Pitt,  and 
Mr.  John  Holt  i  whofe  accounts  follow. 

Mr.  HoLtiN^s  Piper, 

T^he  cfurl  in  potatoes  is  a  difeafe  which  admits 
of  three  differciit  ftager or  degrees* 
Voi..  XV.  G  ift.  Th^ 
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ifh  The  half^curl.   • 
ad;  Th^cuil. 
..gd.  The  corrupted* 

I  ft.  The  half  •-cur  led  plants  have  leaves  fome- 
what  long,  and  curled  only  in  a  moderate  de- 
gree: they  produce  a  tolerable  crop,  if  the  fum- 
ijier  be  not  very  dry  ;  but  jf  otherwife,  the  pota- 
toes will  be  fmall  and  watery. 

2.  The  completely -curled  plants  are  feldom  more 
than  fix  or  feven  inches  high  :  they  foon  ripen 
and  die.  The  potatoes  are  generally  fmaHcr  than 
a  nutmeg,  of  a  rufty  red  colour,  ^  and  imwhole- 
fome  as  food. . 

3d.  The  corrupted  potatoes^  or  thofe  in  which 
the  vegetative  power  is  nearly  deftroyed,  never 
appear  above  ground.  The  feed  may  be  found, 
at  Michaelmas,  as  frefli,  to  appearance,  as  when 
it  was  fet,  with  a  few  fmall  potatoes-  clofe  to  it. 

The  firft  caufe  of  the  curl  in  potatoes  muft  be 
traced  to  the  manner  in  which  the  feed  was  raifed 
the  preceding  year. 

1/  the  potatoes  be  fet  late  in  the  feafon,  that  is, 
from  the  middle  of  May  to  the  middle  of  June, 
in  a  rich  foiU  well  manured,  having  a  fouthern 
afpedt,  and  if  the  fummer  fhould  be  hot  and  dry 
till  (we  will  fuppofe)  the  beginning  of  Auguft, 
when  the  blow  of  the  plants  has  fallen  off,  then 
tlie  feed  will  be  exhaufted  in  feeding  the  plant 
only  ;  and  very  few  potatoes  will  appear.  Should 
the  weather  now  become  moift  and  genial,  the 
plants,  efpecially  if  they  fliould  be  earthed,  will 
blow  afrelli,  and  a  plentiful  crop  of  very  large 
potatoes  may  yet  be  produced. 

Thefe.pxitatocs  are  porfedlly  fit  for  ufe  as  food  ; 
but  as  they  were  pr<*d3uc«cl  from  the  ftalk  of  the 
.  .        . :  ^  plant. 
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.plant,  after  the  feed  itfelf  w$ft  exihmifte^i  th^iy 
will  h^  defe<ftive  in  moifture  aqd,  v^get^ive 
power  :  and  the  plams  which  proceed  from  th^m 
the  foUowing  year  will  b^  found  to  he  curled. 

Second  Caufe. 

The  curl  may  be  produced  without  mfi^ure  or 
Qftrthing,  provided  the  potatoes  be  fown  (at  the 
end  of  May)  thick  together,  in  a  rich  foil,  and 
covered  with  green  fern,  or  other  litter,  before 
the  plants  appear.  The  rain  rots  the  fern  or  lit- 
ter, and  enables  it  to  penetrate  as  a  manure  to  the 
roots ;  and  the  plants  are  forced,  as  in  th^  pre- 
ceding experiment,  to  a  fecond  growth^  and 
blowj  The  fepd  thus  raifed  produced  plants  thjtt 
were  curled. 

The  forcing  potatoes  by  cultivation,  ^s  aboye 
defcribed,  I  find  to  be  the  caufe  of  the  qurl,  bpth 
from  my  own  experiments,  repeated  for  fever^l 
years  fucceffively,  and  alfo  from  the  obferyations 
I  have  made  upon  tl^  practice  add  ill  fuccef^  of 
my  neighbours. 

It  is  well  known  that  the  fjowera  of  nuny 
plants,  fuch  as  the  poppy,  the  rofe,  and  m^ny 
others,  are  much  altered  by  cultivation;  they 
become  double ^  the  ftamina  are  converted  into 
petals,  the  generic  character  is  loft,  they  become 
what  botankfts  call  Monfters ;  th^  pans  of  gene- 
ration being  changed,  no  feed  is  produced.  If 
I  may  be  aiJowed  tp  confider  any  p^t  of  4  plant 
in  which  the  v<rg«^tive  power  rdSdes  as  ^  iiped, 
it  will  be  fpuiwi  that  righ  c^tivatioia  prpducpg^  if 
not.abfolutely  the  fame,  ^t  leaft  a  :(in>ilar  intperfec- 
tion  in  the  potatoe  ;  for  the  ^9?f  f  81x4 1^  bulb- 
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cus  root  are  both  enlarged  by  cultivation.  In 
the  flower,  little  or  no  feed  is  produced :  in  the 
potatoe,  the  vegetative  power  is  impaired  or  de? 
ftreyed,  according  to  the  degree  of  fhe  difeafe. 

It  is  obfervable  that,  wherever  the  vegetative 
power  i^  impaired,  there  is  always  a  deficiency  of 
moifture ;  which  confirms  my  opinion,  mention-r 
ed  before,  and  is  itfelf  proved  by  the  following 
cxperimfsnt.  ' ' 

Experimfnt. 

Both  healthy  and  curled  plants  may  be  raifed 
from  the  fatne  potatoe^  in  the  follqwing  man- 
ner : 

Dig  up,  in  the  beginning  of  Oftpber,  fonie 
potatoes  raifed  as  is  defcribed  in  the  preceding 
pages  Amongft  the  largeft  will  be  found  fpme 
that  have,  in  different  parts,  different  degrees  of 
tnoifVure,  the  leaft  at  the  butt^  and  the  moft  at 
the  crown  end,  the  quantity  of  moiflure  gradu- 
ally increafing  froni  the  butt  to  the  crown.  Take 
one  let  from  the  crown,  and  another  from  the 
butt:  the  former  will  produce  an  healthy,  the 
latter  a  curbed  plant.  The  curl -producing  pota- 
toes are  alio  obierved  to  be  drier  both  before  arid 
aftcf  boiling,  and  arc  boiled  in  a  fhorter  time. 

The  Mode  of  preventing  the  Curl  in  Potatoes. 

The  following  diretftions  for  cultivating  pota- 
toes, duly  obferved,  will  efFecftually  prevent  the 
curl;  as  I  have  found  by  various  and  repeated 
experiments,  made  with  great  care  and  attention, 
during  thefc  laft  feven  years. 

^    ^  The 
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The  bcft  time  of  letting,  U  from  tlje  begi^-t 
jHpg  of  April  to  the  middle  of  May.  Make 
jidges  a  yard  afunder :  put  your  manure  firft  into 
the  trench,  and  with  mpderation :  fct  the  pota-^ 
toes  in  a  triangular  form,  five  or  fix  inches 
afunder,  cover  them  with  the  foil  to  the  thielc* 
jiefs  of  five  or  fix  inches.  There  is  but  little 
danger  of  laying  on  too  much  of  the  foil :  the 
deeper  are  the  lets,  the  better  will  they  be  pro- 
tedled  fi-om  the  fcorching  heat  of  the  fun,  if  the 
fcafon  ihould  be  dry.  Iriis  diftance  of  five  or  fix: 
inches  is  fo  fmall  as  to  prevent  the  plants  growing 
too  rank,  and  yet  fufficient  for  each  of  them  to 
}pt  expofed  to  the  fun  and  the  ^r. 

2dly.  When  they  have  grown  to  the  height  of 
fix  or  feven  inches  above  the  ground,  you  ntufl: 
not  earth  them,  as  is  the  ufual  pradticc.  You 
piufi:  take  away  the  weeds,  and  may  draw  a  little 
mould  to  them  ;  but  you  muft  be  careful  to  do  it 
before  the  bloflbm-buds  appear,  wjjich  time  is 
generally  about  the  end  of  June, 

They  will  now  require  no  farther  care,  except- 
ing that  of  weeding. 

I  am  of  opinion  that  early  fetting  is  advantage- 
pus,  op  account  of  the  greater  chance  of  early 
rain,  which  will  be  very  beneficial  to  the  plants 
if  the  fummer  Ihould  be  dry.  By  this  procefs, 
the  plants  will  be  healthy;  tile  young  potatoes 
will  be  formed  in  due  feafon;  they  will  grow 
gradually ;  the  plant  will  ripen  and  die  in,  due 
time,  and  will  not  be  forced  into  a  fecond  growth 
by  the  ^in  which  may  fall  in  September.  The 
fap  being  thus  left  in  the  potatoe,  it  becomes  a 
y&^^  endued  with  an  unimpaired  perfeft  vegeta- 
tive power ;  and  the  plants  which  are  raifed  from 
them  will  be  found  ^o  h%  entirely  free  from  the 
furi. 

N.B. 


Digitized  by 


Google 


4$         QfUieC^Hfi^.Cur^pftki  • 

;N-  ;B.  The  potatqes  inay  be  dug  a^  fi^oA  ai  thejr 
can.be  .haivdled  without  crufhing  the  peel,  tlmt 

js^  about  the  epd  of  September, 

SouikJ  potatoes  are  procured  with  the  greateft 

<:ertainty  frpin  e^rth  that  has  be^n  peeled  and 
burnt: :  the  foil  tlius  prepared  is  w^l  fuited.to  tiic 
growth  ^f  potatoes.  Ii>  this  they  -grow  gradually, 
ai^d  ^re  nqt  forced  beyond  their  natural  fize  :  in 
doubtful  f^^cj,  it  is  fafeft  to  plar^I^he  fmalleft 
potatoes  'whQle.    >  '   ' 

The  foil  the  H,ioft  likely  to  produe<?  the  curl, 
is  tliat  which  is  rich  in  itfeif,  muoh  manured, 
and  has  a  fouthern  afpe6l.  In-  other  iituations, 
where  the  f(;>il  is  not  xiphy  aod  the  garden  is  cold, 

-cither  from  its  being  up0n  the  fide  c&  a.  hill,  or 
eJ^fed' to  tlie  north,  the  curl  hais  not  yet  ap- 
peared ;  which  is  kpoWn  to  be  the  cafe  in  the 
rpountainpus  parts  of  Jladnorlhire  and  Montgo^ 
jneryfhire.  This  is  perfectly  confonant  with  my 
theory  ;^  for  where  the  fbil  is  poco*,  and  the  fitua- 
tion  cold,  the  plants  c^not  be  fprctd  into  a  fe- 
cond  growth  by  earthing  and  manure. 

"  I  do  not  mean  to  dilTiiade  thofe  who  are  anxi- 
ous to  raife  large  crops  for  immediate  ufe,  from 

-  earthing  and  manuring  to  the  utmoft  extent;  I 
pnly  caution  them  againft  ufing  potatoes  fo  raifed 
for  feedf  By  earthing  and  manuring,  you  will 
doubtlefs  raife  ifFge  crops  of  large  potatoes  per- 
fe6tly  good,  as  food,  but  imperfecft  as  feed ;  for 
the  vegetative  power  will  be  impaired  by  this 
forcing  cultivation.  Hence  it  will  be  the  jntereft 
of  every  prudent  cultivator,  to  allot  a  pt>rtion  pf 
his  potatoe-garden  to  the  railing  of  feed-potatoes^ 
If  the  directions  which  I  have  given  be  followed, 
I  have  not  the  leafl:  doubt  of  fuccefs ;.  at  leaft  I 
am  certain  that  the  ci\rl  wiJl  not  makje  its. appear- 
ance. 

Mr. 
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Mr.  .Pitt's  Paper. 

Having  been  a  grower  of  potatoes  upon  a  con- 
fidetable  fcale,  Ibrthefe  ten  years-,  1  write  wholly 
from  experience  :  my  annual  growth  has  gene- 
rally been  from  five  hundred   to.  one  thoufand 
bufhels.     I  have  frequently  had  a  few  curled,  but 
not  for  feveral  years,  unlefs  I  planted  curled  forts 
in  fmall  quantities,  on  purpole  for  obfervation. 
Tiie  curl  in  potatoes  is  doubtlefs   owing    to    a 
degeneracy  in  the  feed ;  to  die  particular  fpecies, 
or  variety,  being  worn  out ;  by  too  great  a  fame- 
nefs,  and  too  long  planting  on  the  fanie  fort  of 
land :  and  this  degeneracy  is  by  no  means  pecu- 
liar to  the  potatoe  ;  every  known  plant,  and  per- 
haps even  animal,  is  fubjedl  to  a  fimilar  degene- 
racy.    Wheat,  fown  too.  long  on  the  fame  fpot, 
without  changing  the  feed,  will  generally  become 
fmut  and  ben-corn.     I  have  known  barley,  by 
being  fown  nine  or  ten  years  on  the  fame  kind  of 
foil,  degenerate  to  the  lightnefs  of  oats  ;  and  oats, 
from  the  fame  caufe,  become  little  more  than 
hufk  and  chaff.     Peas,  too  long  fown  without 
change,    ripen   later,  and  become  fo  unkindly, 
that  the  pods,  on  the  upper  part  of  the  haulm,  . 
never  fill.     To  continue  the  fame  idea,  and  ap^ 
ply  it  in  an  inftance  or  two  to  the  animal  crea- 
tion, I  have  known  a  good  breed  of  hogs,  by  re- 
petition of  breeding  male  and  female  from  the 
,  fame  farrow,  become  fo  rickety,  that  they  could, 
not  be  reared  ;  and  have  very  credible  accounts- 
of  the  fame  effects  taking  place  in  the  human; 
fpecies,    by  confining  intermarriages   to  two  or 
three  families  for  generations. 

I  hope  this  digreflion  will  be  excufed,  as  tend- 
ing to  illuftrate  the  main  fubjedl,  by  making  the 
caufe  of  the  difordef,  in  queflion,  apparent. 

The 
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The  cure,  I  have  no  doubt,  dohlifts  in  plaiif-J 
ing  forts  that  have  hitherto  retained  their  health 
and  thei^  perfeAion  (and  Ijiany  fuch  forfs  there 
are  \  ffefh  varieties  are  annually  raifed,  and  may 
be  multiplied  almoft  xo  infinity,  by  fowing  th^ 
bell  or  natural  feed  of  the  potatde)  •  ahd  indeed  it 
IS  the  duty,  as  well  as  intereft,  of  every  cultiva- 
tor, whether  of  potatoes,  or  any  other  vegetable^ 
to  procure  his  feed  from  as  perfect:  a  plant  as  pof* 
fible,  and  by  no  means  to  ufe  the  feed  of  a  *otn-^ 
out,  degenerate  plant. 

I  have  never  underftood,  that  the  cfurl  in:  po- 
tatoes has  been,  in  this  country,  by  any  means 
formidable  to  the  attentive  cultivator.  No  one 
in  their  fenfes  would  plant  a  degenerate  fort  btit 
upon  a  narrow  fcale,  nor  indeed  is  there  the  leaft 
occafion ;  for  the  bounty  of  nature  has  always  at 
hand  plenty  of  fubftitutes,  equal  or  fuperior  in 
quality  to  former  forts,  even  wh^n  they  were  in 
perfection.  The  varieties  that  I  have  known  fait 
by  curling,  in  this  country,  are  only  three  :  their 
provincial  names  are,  firft,  an  early  fort,  called 
here  Pretty  Bettys ;  in  lieu  of  which  are  introduced 
Champions  and  Golden  Balls,  both  excellent 
early  forts :  fecondly  and  thirdly,  the  old  Winter 
Reds,  and  Pink  Eyes,  have  both  failed,  and  we 
have  inftead  of  them,  Ayleflbury  Whites,  the 
Clufter  Potatoe,  the  Ox  Noble,  red  and  white 
Surinam  for  cattle  ;  a  dark  purple  kind,  called  by 
fome  the  Pomegranate  Potatoe ;  and  many  other 
valuable  forts,  which  never  have  yet  curled.  The 
rational  remedy  therefore,  undoubtedly,  is  the 
raifing  and  introducing  of  frefli  varieties  ;  a  prac- 
tice which  has  never  yet  been  interrupted  by  any' 
difficulty, 

5  Mr. 
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Mr.  Holt's  Paper. 

On  the  caufe  and  prevention  of  the  curl  in 
potatoes,  I  beg  leave  to  offer  the  following 
thoughts,  being  a  fubje<ft  of  no  fmall  importance 
tb  the  farmer,  and  to  which  I  have  paid  not  a  lit- 
tle attention.    . 

The  caufe  of  this  difeafe,  as  far  as  I  can  judge, 
does  not  arife  from  peculiarity  of  foil,  variety  of 
manure,  difference  of  feafon  (dry  or  moift) :  the 
caufe,  therefore,  whatever  it  may  be,  it  Ihould 
feem,  originates  from  the  fet,  which,  when  once 
mfedled,  I  imagine  is  incurable ;  and  the  difeafe 
or  curl  appears  to  be  nothing  more  than  a  total  de- 
generacy of  the  plant,  by  being  worn  out,  through 
want  of  change  of  feed,  upon  the  fame  foil,  with 
probably  fome  other  caufcs  co-operating. 

It  is  a  well-known  facft,  to  every  experienced 
farmer,  that  altliofl  every  fpecies  of  grain  and 
vegetables  require  repeated  renewal,  or  change 
from  different  foils  :  or  they  wear  out,  (as  the 
phrafe  is),  yield  bi;t  imperfedl  crops,  if  conti- 
nued too  long ;  and  defeat  the  cultivator  in  his 
expecStations  of  reaping  benefit.  Why  may  not 
this  too  caufe  the  fame  cfFeft  in  potatoes,  by  their 
being  too  repeatedly  planted,  and  occafion  the 
blaffed,  ea^rly- matured  appearance  of  the  ftems, 
which  is  always  followed  by  a  failure  of  crop. 

In  confirmation  of  the  above  theory,  this  dif-t 
tri6l  for  fome  years  fufFered  great  injury  from 
curled  potatoes.  As  the  difeafe  had  but  then 
lately  made  its  appearance,  the  cultivators  were 
at  a  lofs  for  a  remedy. — This  was  obtained  by  to- 
tally difcarding  their  former  feed-plants ;  and  of 
late  years  large  quantities  have  been  annually  im- 
ported from  Scotland. 
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This  practice  has  been  attendecj  with  fuccefs  : 
few  crops,  I  believe,  I  may  venture  to  fay  none, 
has  been  infefted  with  the  difeafe,  if  renewed  ; 
but  if  the  fame  feed  was  imprudently,  fojr  a  few 
years,  continued  upon  the  fame  foil,  fonje  plants 
would  appear  infected  ;  and  jf  ftill  continued 
longer,  the  difeafe,  inftead  of  being  partial^ 
^yould  foon  becopie  toial^  with  few  exceptions. 
The  cufton\  now  is,  to  import  every  ye^r  from 
Scotland  *. 

There  m^y  be  other  reafoiis,  which  caufe  ^  de- 
generacy of  wearing  out  of  the  plant. — Every 
feed  has  its  peculiar  feafon,  when  it  is  mpft  pro- 
per to  be  committed  to  the  earth.  Jn  fpme,  tli^ 
budding  of  certain  plants,  or  the  blowing  of 
flowers,  indicate  this  precife  moment  to  the  at- 
tentive cultivator :  the  month,  or  even  the  day 
of  the  month,  is  his  only  guide  in  others.  To  a 
few  of  thefe  the  moft  favourable  time  is  very  li- 
mited, fo  very  limited,  that  the  winter  turnip 
will  not  (in  this  diftrift)  yield  a  crop,  if  its  feed 
be  not^'owp  within  a  very  few  days  before  or  af- 
ter the  20th  of  July  ;  but  better,  if  five  days  be- 
fore this  period,  than  the  fame  number  of  days 
afterwards.  From  the  %o\}\  of  March  to  the  e^id 
of  April  is  "a  proper^  feafon  for  planting  moft  of 
the  kinds  of  the  winter  potatoe  :  but  this  root, 
the  friend  and  great  fupport  of  the  labouring, 
man,  is  not  fo  very  Ihy  of  her  fa.vours ;  produc- 
tive crops  have  been  obtained  when  planted  even 

♦  Since  writing  the  above,  I  have  been  well  informed, 
that  tlie  fets  obtained  from  mofs  lands  will  make  a  fufficient 
change ,  and  that  it  is  univerfally  the  pradice  of  thofe  who 
live  \ti  the  neighbourhood  of  mofs  lands,  to  procure  their 
feed-potatoes  from  thence  5  and  that  this  change  of  foil  pi;e* 
ferves  them  from  the  curl. 
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in  July.**— Time,  ho^^evcr,  fot  acquiring  fufficient 
maturity,  is  not  allowed  from  fucn  late  planting ; 
for  the  crop,  though  productive,  is  not  perfedl, 
being  neither  fo  folid  nor  palatable ;  and  this  may 
be  one  caufe  of  accelerating  a  decay,  or  bringing 
On  the  curt. 

The  potatoe  is  alfb  liable  to  otheir  diforders :  in 
tery  dry  feafons,  excrefcencep  will  arife,  vulgarly 
called  the  fcab  ;  in  moift  feafons,  little  holes  or 
cavities  appear,  called  the  canker ;  and  both  thefe 
diforders  increafe  according  to  the  length  of  time 
they  remain  in  the  earth  after  having  acquired 
maturity.  It  is  more  than  probable,  that  thefe 
difoMers  may  kaflien  xkt  decay,  and  caufe  the 
curfc  ^ 

TO    BE   CO^CLUDJteD    IN    OUR    NEXT. 

,\%n4      iJWL    I  ■iwiiii<inji»ria    *if'ii     '-r-";i-iri         ■    i      ii.i'      » 

X,  Defcription  of  a  Support  applicable  to  Scale-- 
iii^mf^  f^,  every  Size,  and  calculated  to  render  the 
l^erfltions^  for  which  thefe  Infiruments  are  ufed^ 

\^nji^  and  convenient^  wiibeut  diminijb- 

JpjgMefr  Accuracy.  ' 

:M  y^^Jk  P116HY,  of  the  National  Infiitute. 

^r^\-::JlluA:^'•■.-     ^XTH    A    PLATE. 

"•  ;  '  FROM  THE  ANNALES  T>E  QHIMIE. 

M^^lSRSli  expetirhents,  in  which  I  was  engaged 

<liJB^flS^€0^      df  the  laft  winter,  put  me  under 

ti^tiitdfity' of  contriving  a  fupport,  which  might 
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be  applied  promifcuoufly  to  every  kind  of  ba- 
lance, whether  provided  with. a  fufpeading  handle 
or  not,  and  which,  without  detriment  to  its  ac- 
curacy, Ihould  afford  me  commodious  means  of 
fuccelTively  raifing  and  lowering  it.  It  is  well 
known  how  embarraffing  and  laborious  the  ope- 
ration of  weighing  is,  when  performed  with  ba- 
lances fupportedbythehand;  though  this  is  often 
only  the  fmalleft -inconvenience  with  which  their 
ufe  is  attended. 

Various  artifts  have  contrived  fupports,  com- 
modious in  their  ufe,  and  ingenious  in  their  prin- 
ciple ;  but  as  each  of  thefe  ibpports  can  only  be 
adapted  to  a  lingle  balance,  they  become  fo  ex- 
penlive  as  to  be  out  of  the  reach  of  the  majority 
of  artifts  and  experimentalifts.  I  think,  there- 
fore, I  Ihall  do  them  an  acceptable  fervice,  by 
publilhing,  in  compliance  with  the  requeft  of  fe- 
veral  eminent  chemifts,  the  defcription  of  a  fup- 
port,  which,  beiides  the  advantage  of  being 
adapted  for  all  kinds  of  balances,  poffefles  that  of 
being  conftrudled,  at  a  fmall  expence,  either  in 
wood  or  metal. 

It  was  my  intention  to  have  added  to  this  de- 
fcription fome  views  relative  to  the  theory  and 
confl:ru6lion  of  balances,  of  which  I  conceived 
that  artifts,  acquainted  with  the  elements  of  geo- 
metry and  arithmetic,  might  avail  themfelves  for 
"perfecting  the  machines  ufed  for  weighing ;  but 
as  this  part  of  my  labour  has  extended  itfelf  to  a 
greater  length  than  I  had  at  firft  imagined,  I  fhall 
publifh  it  feparately. 

A  triangular  foot  of  copper  A  a^  a^  a^  (Figs,  i 
and  2 ,  Plate  IV,  reprefenting  the  elevation  and 
fe6Vion  of  my  apparatus,)  has  its  three  extremities 
Hy  a^  Uy  firmly  fere  wed  down  upon  a  table  or  horizon- 
tal 
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tal  plane.  Into  the  part  A  of  this  foot  is  fcrcwed  a 
cylindrical  rod  A  B,  which  may  be  of  any  arbi- 
trary length:  it  may  even  be  convenient  to  have 
two  of  thefe  of  different  lengths,  in  ordef  that 
they  may  be  clmnged,  when  we  wilh  to  emplov 
the  machine  for  very  large  balances.  Thofe  which. 
I  hav^  made  ufe  of  are,  the  one  half  a  metre,  and 
the  other  one  metre  in  length. 

A  vertical  pulley  P  is  placed  at  the  top  of  the 
ftem  A  B,  in  fuch  a  manner  that  the  fame  verti- 
cal plane  pafles  through  the  axis  of  the  rod,  and 
through  the  horizontal  axis  of  the  pulley ;  the  block 
or  collar  CD  of  this  pulley  has  at  its  lower  part 
a  tube  C  B,  into  which  enters,  with  a  gentle  fric- 
tion, the  fuperior  extremity  of  the  rod  AB;  a 
fcrew  E  ferves  to  keep  the  pulley  in  a  fixed  po- 
fition. 

Another  pulley  P  is  fixed  at  the  bottom  of  the 
rodAB,  in  fuch  a  pofition,  that  the  tangent  of 
the  pulleys*  P  and  p  is  parellel  with  the  axis  of  the 
rodAB. 

A  cord  K//>  HGPF,  to  the  end  of  which  is 
fufpended,  on  the  outfide  of  the  vertical  table  K, 
a  fmall  weight  k,  pafles  through  a  hole  /  made  in 
the  foot  a,  rolls  over  the  pullies  p  and  P,  and  is 
attached  at  F  to  a  piece  mm' nq^  which  has  the 
form  of  a  fork,  and  to  which  are  fufpended  (as  I 
Ihall  fljortly  explain)  the  balance,  the  weights, 
and  the.  fubftances  that  are  to  be  weighed.  F/» 
is  a  button,  which. being  fcrewed  at  the  top  of  the 
fork,  receives  the  end  of  the  cord,  and  by  means 
of  a  knot  made  on  it  fuftains  the  fork. 

The  tail  or  handle  of  this  fork  is  of  a  prifma- 

tic  form  at  the  part  m^n%  this  prifmatic  part  enters 

a  groove  //  made  at  the  extremity  N  of  the  hori- 

a  zontal 
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z&ntsl  ptece  N  O,  fo  that  it  can  (Kde  ht^ly  ih 
this  groove  either  upwards  dr  downwards,  its 
courfe  being  however  limited  at  m\  where  if  k 
flopped  by  the  enlarged  handle  of  the  fork,  and 
at  n  by  the  greater  width  prodiKed  by  the  fepa- 
ration  of  the  t\YO  branches  of  the  fork. 

The  pisece  N  O,^  which  is  hoHow,  and  inter- 
fered, at  O,  by  the  ftem  AB,  can  Aide  along 
and  turn  round  this  ftem :  when  it  is  brought  to 
the  proper  height,  it  is  fccurcd  by  means  of  the 
fcrew  V,  and  it  is  then  neceflary,  firft,  that  it 
Ihould  be  at  fuch  a  height  that,  when  the  ftop  m 
rcfts  on  the  fide  of  the  groove//,  or  when  NO 
can  move  no  farther  down^  the  fcales  of  the  ba* 
Jance  (hall  be  in  conta6t  with  the  table  or  hori- 
zontal plane,  in  order  that  we  may  afterwards  be 
able  to  raife  it  the  whole  height  of /»  ;  fecondly, 
that  the  cord  F  F  be  in  one  and  the  fame  vertical 
plane  with  H  G» 

The  groove  at  N  ou^ht  to  be  fitnated  in  fuch  a 
manner  that  the  axis  ot  the  prifoiatic  part  of  the 
tail  of  the  fork,  and  the  cord  F  F  %  fhall  always 
be  in  the  fame  verticle  plane,  or  in  a  parallel  line 
with  the  axis  of  the  ftem  A  B, 

Thcfe  difpofitions  being  made,  let  us  imagine 
the  two  branches  nq  of  the  fork  to  be  perforated 
with  holes  of  different  diameters,  in  order  to  re- 
ceive horizontal  pins  (gg)  of  different  fi^es  ;  and 
we  fhall  have  all  thai  is  requifite  foi?  the  ordinary 
operations  of  wcifghing,  performed  in  the  air,  with 
balances,  the  b^ams  of  which  are  fu^nded  from 
above. 

In  fa<ft,  whatever  kind  of  balance  we  ufe,  we 
ere  to  introduce  the  extremity  of  its  fufpending 
handle  into  the  fork  n^^  and  infcrt  into  the 
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ipundKole,  which  th^baadJc  of  the  balance  al» 
way$  has  at  its  fuperlor  extremity,  any  one  of  the 
pitts  that  will  enter  with  eate ;  we  then  apply  the 
piece  O  N,  in  fuch  a  manner  as  to  fulfil  the  con-, 
ditions  above  laid  down  for  the  pofition  of  this 
piece  ;  after  which,  it  is  to  be  fixed  by  the  fcrew 
V.  This  being  done,  the  fcales  of  the  balance  v 
are  to  be  charged,  which  being  in  con  tad  with, 
the  table,  or  horizontal  plane,  can  have  no  nio- 
tion.  Whea  the  fcales  are  charged,  w-e  lay  hold 
of  the  iinall  ball  k,  and  draw  the  cord  which  fu- 
fpeads  it  fo  as  to  raife  the  balance  very  flowly  : 
if  the  fcales  he  not  in  equilibrio,  the  cord  is  to  be 
loofened  till  they  reft  again  upon  the  table,  and 
fo  fucceflively. 

A  counterpoife  Q,  fufpendecj  to  the  con}  FG, 
ought  to  prelerve  the  equilibrium  with  the  weight 
of  the  balance.  By  means  of  this  precaution,  it 
comes  to  pafs,  that  the  cornmon  centre  of  gravity 
of  all  the  forces  fupported  by  the  pulley  P  falls  iu 
all  cafes  upon  the  axis  of  the  ftem  A  B,  which 
thus  has  no  tendency  to  bend. 
•  If  we  wifh  now  to  ufe  a  hydroftatic  balance, 
we  adapt  to  the  ftem  AB  a  fmall  board  ON,  jRg, 
3,  which,  by  means  of  a  cylindrical  hole  at  O, 
may  Aide  along  the  l^od  A  B,  and  be  fixed  at 
my  arbitrary  height  by  a  fcrew  at  V.  Anotljer 
piece,  or  board,  K*  K'  is  placed  upon  V'  N%  in 
fuch  a  manner  that  the  holes  T  T  correfpond  with 
the  centre  of  the  fcales,  under  which,  arc  placed 
the  hooks  intended  for  holding  the  fubftaoces 
fufpended  in  the  water,  and  K'  K*  i&  fixed  upon 
V'  N'  by  means  of  fcrews  V*. 

Thcfe  arrangements  being  made,  let  the  piece 
N'  Oi,  And  the  board  K»  K%  be  placed  in  fuch  ^ 
tQanner  that^  firft,  the  whole  height  of  the  ba- 
lance 
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lance  be  comprehended  between  this  piece  and 
board,  and  that  the  fcales  L  L  be  in  contact  with 
the  board  K'  K%  their  centres  correfponding  with 
holes  made  in  T  T.  Secondly,  That  K'  K '  be  fuf- 
ficiently  elevated  to  enable  us  to  place  under  it  the 
veflels  W  W,  filled  with  water,  and  conveniently 
to  immerfe,  in  one  of  thefe  veflels,  the  fubftances 
which  we  wifh  to  weigh  hydroftatically. 

According  to  the  common  pradlice,  thefe  fub- 
ftances are  fufpended  by  a  \trj  thin  wire  ;  but  by 
placing,  after  my  method,  two  veflels,  and  fu- 
fpending  to  the  two  fcales  wires  of  equal  dia- 
meter, the  one  of  which  fupports  the  fub- 
ftance  that  is  to  be  weighed,  and  the  other  merely 
in  part  immerfcd,  the  magnitude  of  the  diameter 
wtU  have  no  influence  upon  the  accuracy  of  the 
operation  ;  for,  let  us  fuppofe  the  apparatus  to  be 
adjufl:ed  in  fuch  a  manner,  that  at  nrft  the  two 
wires  were  in  equilibrio  with  each  other  (which 
may  ealily  be  obtained  by  varying  the  height  of 
the  water  in  the  veflels),  thefe  two  wires  will  fl:ill- 
be  in  equil?brio,  when  the  beam  F  F ',  being  ele- 
vated, will  retain  its  horizontal  pofitionr  whence 
it  follows,  that  if  one  of  the  wires  have  fufpended 
to  it  a  fubfl:ance  immerfed  ;n  the  water,  and  we 
place  in  the  oppofite  fcale,  and  confequently  out 
of  the  water,  a  weiglit  adequate  to  keep  the  equi- 
librium with  the  immerfed  fubftance,  for  a  hori- 
zontal pofition  of  the  beam,  the  equilibrium  will 
ftill  be  maintained,  whatever  may  be  the  elevation 
ordepreflionof  the  beam,  provided  it  continue  in  a 
horizontal  pofition ;  for  the  lengths  .of  the  wires, 
either  above  or  below  the  furfice  of  the  water, 
being  equal,  the  difference  between  the  fpecific 
weight  of  the  water  and  that  of  the  metal  will 
operate  equally  upon  both    extremities   of  the 

beam. 


Digitized  by 


Google 


/^  ScaU'beams  of  every  S/ajr.  i') 

bdtn.  It  is  evident  that  this  advanti^e  will  not 
be  obtained  if  we  employ  only  the  wire  to  which 
the  fubftance  is  fufpended,  and  that  the  equili- 
brium, eftablilhed  for  a  certain  elevation  and  a 
korizoiltal  pofition  of  the  beani^  will  not  apply 
to  other  elevations  of  the  beam  by  preferving  it  in 
the  horizontal  pofitidn. 

It  is  to  be  rcmarkeci,.  that  my  method  com- 
|>en fates  not  only  for  the  excefs  of  the  fpecific 
weight  of  the  wires  over  that  of  the  water,  but 
alfo  for  tMt  which  depends  upon  the  adhefion  of 
the  fluid  to  the  wires,  and  the  covering  of  water 
which  they  carry  along  with  them. 

All  that  has  been  faid  hitherto  applies  only  to 
balances  that  are  provided  with  fufpending  han*^ 
dies ;  but,  in  order  to  rendet  this  fupport  abfolute* 
ly  univerfal  in  its  ufe,  it  was  neceflary  that  it 
ftould  be  poflible  to  adapt  it  to  a  beam  which 
had  nothing  but  its  centres  ;  for  which  purpofe  I 
contrived  an  apparatus,  which  is  fufpended,  like 
thofe  of  a  common  balance,  to  the  fork  n  y,  and 
which  may  receive  the  centres  of  any  beam.  The 
engraved  plates  of  my  machine  reprefent  it  prp- 
tided.  with  ^this  apparatus,  the  conftruftion  of 
which  is  as  follows. 

A  piece  s  s^  has  a  fcrewcd  hole  bored  into  it  at 
jS  into  which  the  fcrew  dd  '\%  inferred  half  its 
length.  Another  hole,  made  at  j,  in  a  perpen- 
dicular dire<?lion  to  the  firft,  receives  the  pin  gg, 
to  which  all  the  inferior  apparatus  is  fufpended. 
This  hole  /  fupplies  the  place  of  that  whFch  is 
found  at  the  upper  extremity  of  the  fufpending 
handles  of  balances. 

Two  other  vertical  pieces^,  r.  Fig.  4,  have  at 

their  upper  part  cylindrical  holes  not    fcrewcd, 

in  which  the  fcrew  ^</  can  turn  freely.     Thefe 

•Vol*  XV.  I  fuperior 
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fuperior  parts  are  placed  at  an  arbitrary  diiiarKC, 
and  retained  in  their  fit uatloa  by  means  of  fonr 
nut-fcrews  Uj  u,  u,  «,,each  of  the  pieces  being  faf- 
tencd  between  two  of  thefe  nut-fcrews.  A  cy- 
lindrical rod  b  h  traverfes  the '  inferior  parts  %i 
thefe  pieces  r  r,  ^nd  is  fixed  there  by  means  pf 
nut-fcrews,  in  fuch  a  manner  thar  the  fuperior  anfi 
inferior  points  of  the  pieces  rr  arc  invariably  at 
the  fame  diftancc. 

.  Each  of  thefe  pieces  r  r  has,  upon  the  furface 
which  is  perpendicular  to  the  direction  of  d  J 
and  /j  k,  a  grooves  ^,  and  a  circular  aperture  X^ 
having  at  its  lower  part  a  fmall  bracket  of  poliflied 
fteel  a  a,  intended  to  fuppprt  one  of  the  centres 
of  the  beam.  Into  the  upper  part  of  the  groove? 
e  e  B,  rule  e^  e^  is  introduced,  which  muft  enter 
with  tightnefs,  and  which,  with  the  pieces  dd 
and  h  A,  give  fuch  a  folldity  to  the  apparatus, 
that  the  adjuftment  of  its  parts  cannot  be  in  the 
fmalleft  degree  deranged^r,  The  ren^ainder  of  the 
groove,  which  is  not  occupied  by  e^  e\  ought  to. 
be  of  a  length  fomewhat  greater  than  that  of  the 
largcft  cock  or  index  adapted  to  the  beams  which 
we  ihall  have  to  ufe. 

The  method  of  ufing  the  apparatus  which  I 
have  juft  defcribed,  is  very  fimple.  The  beam 
which  we  intend  to  employ  is  placed  between  the 
two  branches  r  r,  which  are  removed  from  each 
other  till  the  centres  can  be  brought  oppofite  to 
the  circular  holes  X ;  the  pieces  r,  r,  are  then 
brought  together  in  fuch  a  manner  that  the  cen- 
tres enter  thefe  holes  X,  and  fo  as  ftill  to  leave 
fome  room  for  motion  betv/een  thefe  pieces  and 
the  body  of  the  beam,  in  order  that  the  ofcilla- 
tions  of  the  balance  may  be  perfcc^lly  free.  The 
pieces  r,  r,  are  brought  parallel  witli  eaqh  other, 

and 
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and  fhe  adjaftment  of  the  apparatiis  is  rendered 
perfedHy  firm,  by  means  of  nut-fcrews,  by  the' 
final!  cylindrical  rod  bhy  and  by  the  ride  e^  e\ 
The  apparatus  being  adjuflred  in  this  manner,  it 
is  fafpendcd  to  the  fork  »y,  by  inferting  the  pin 
gg  into  the  hole  s,  and  the  balance  is  uied  in  the 
manner  that  has  already  been  explained.  We 
know  the  equilibrium  to  be  eftabliihed,  and  the 
beam  to  be  horizontal,  when  the  indcKyj^  divides 
the  breadth  of  the  fpace  e  e  into  two  equal  parts ; 
but,  in  order  to  afccrtain  the  circumftance  with' 
greater  accuracy,  I  have  fufpended  to  the  rule 
^*  ^*  a  plummet  e^  /,  by  means  of  which  we .  may 
diftinguiih  the  llightefl:  deviations  of  the  index 
from  the  perpendicular  dircdlion. 

Such  is  the  defcription  and  ufe  of  my  fupport, 
which  in  pradlice  has  pcrfedly  anfwered  my  ex- 
peftations* 


XL  On  the  Preparation  of  the  Salt  of  Lead^  or 
Acntite  of  Lead.  Extruded  by  Citizen  Vauque- 
LiN,  from  a  Memoir  of  Citizen  Pontier.  Read 
at  the  *'  Conference  des  Mines/' 

FROM  THE  jiNN^LES  DE  CHJMI^. 

VilTIZEN  Pontier  begins  his  memoir  with  ob- 
ferving,  that  though  the  art  of  manufadluring  the 
fait  of  lead  has  long  be^n  prad:ifed,  yet  we  find 
no  traces  of  it;  in  works  of  ch^miftry,  or  acade- 
mical  ..QolkAions ;  that  thus,  without  doubt,  a 
gjtati^l-of  knpwledge  relative  to  this  fubjecft, 
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df  which  men  hare  been  in  poOfeflioh,  has  been 
toft  to  us  for  want  of  having  been  committed  to 
writing;  and  that  artifts  would  be  fpared  much 
trouble,  labour,  and  expence,  if  the  operations 
of  their  art  were  dcfcribed  with  accuracy  and 
perfpicuity. 

Though  fuch  defcriptions  would,  indee^)  put 
foreign  nations  in  pofleflion  of  the  procefles  env- 
ployed  in  the  arts,  yet  the  length  of  time  that 
muft  elapfe  between  the  origin  of  an  art  and  the 
period  when  it  has  arrived  at  fuch  a  degree  of 
perfe6lion,  that  it  can  be  accurately  dcfcribed, 
and  become  generally  known,  in  foreign  coun- 
tries, would  ahiioft  entirely  obviate  the  appve* 
bended  inconveniences ;  bcfides,  that  fitmi  the 
communication  of  thefe  procefles  to  all  the -artifts 
of  the  nation  which  poiTefles  them,  and  from  the 
local  circumftances   frcquendy  more  favoui^c 
than  clfewhcre,  advantages  would  arife,    which 
would   amply  compenfate  for  any  lofs  thereby 
fuftained. 

The  author  then  proceeds  to  hiftorical  details. 
He  remarks,  that  the  fait  of  lead,  which  for- 
merly was  brought  to  us  from  Holland,  where  it 
is  prepared  with  the  vinegar  of  beer,  is  emplojrcd 
as  a  mordant  for  fixing  alumine  upon  cloth,  as, 
by  means  of  a  double  affinity,  it  decompofcs  the 
fulphate  of  alumine,  or  alum ;  that,  from  a  pe- 
riod to  which  he  can  aflign  no  precife  date,  the 
departments  of  Bouches-du-Rh6ne  and  Var,  have 
been  in  pofleffion  of  this  art,  which  is  principally 
carried  on  in  the  towns  of  Aix,  Marfrilles,  Tou- 
lon, Saint-Tropez,   Draguignan,  Delue,  &c. 

Each  of  thefe  countries  yield's  a  quantity  of 
wine  lufficient  for  fupplying  the  confumption  of 
the  inhabitants,  and  the  manufadories  g£  biimdy, 
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%$  weU  as  the  quantit3r  of  vinegar  requifite  for  the 
preparation  of  the  fait  of  lead  • 

The  capitals  required  for  manufa<?>oric5  of  the 
acetite  of  kad  are  not  very  confidcrable  ;  and 
ilnce  the  manufiiAorics  of  printed  callicos  have 
increafed  in  iiumber  and  importance,  their  pro- 
duce ha9  become  pretty  confiderable,  the  advan* 
tage  of  which  is  entirely  on  the  fide  of  the  culti- 
vator, who  is  enabled  to  turn  to  profit  an  article 
for  which  otherwifc  he  has  r^  immediate  life. 

The  lead  employed  in  this  manufaAure  waa 
formerly  tMrought  to  u$  from  England,  in  pigs, 
weighing  5-6  Qiyriagrammes ;  but  we  now  ufo 
that  of  the  mines  of  Brittany,  which  fufficicntly 
anfwers  the  purpofe.  The  purity  of  the  lead  is  a. 
matter  very  effcntial  to'  the  fuccefs  of  the  opera- 
tions, which  are  mu^h  itppeded  by  the  admiK* 
ture  of  foreign  metals;  of  this  circumilance  the 
manvi£ei6lurer  is  enabled  to  judge  by  the  quality 
of  tlie  reiiduum  which  he, obtains  m  his  opera- 
tions. 

Gittzen  Ponticr  obferves,  that  if  the  mines  of 
lead,  which  exift  in  the  fouthern  departments, 
were  wrought,  we  mighr  obtain  this  metal  at  a 
very  modej?atc  tate,  and  combine  with  the  manu* 
fadure  of  the  fait  of :  lead  that  of  white-lead,  by 
employing  the  hulks  of  grapes,  which  at  prefent 
are  uled  for  the  preparation  of  verdegris.  By 
thus  employing  its  induftry  upon  its  territorial 
produce,  a  nation  enhances  the  value  of  its  pof* 
feffions,  and  diffufes  plenty  in  diftriAs  that  ap- 
pear to  be  the  leaft  favoured  by  nature. 

This  object  deferves  the  more  attention,  as  the 
oresof  thcfe  provinces  are  very  rich,  if  we  may 
judge  from  the  fpi^iniena  which  Citizen  Pontier 
hascolleifted.froin.theganeries  that  have  formerly 
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been  opened,  and  froni  the  refult  6f  libotifs 
which  give  room  for  the  mofl:  fanguine  expecta- 
tions. 

The  vinegars  are  prepared  in  places  where  they 
7t\t  more  or  lefs  abundant,  according  tb  the  na- 
ture and  expofiire  of  the  foil  in  which  thi  vine  is 
.  reared,  and  efpecially  in  proportion  to  the  care 
employed  in  the  maniifafturing  of  the  wines. 

The  manufafturer  buys  up  fuch  as  are  to  be 
had  within  a  conrenient  diftance,  taking  care  to 
modify  the  purchafe-price  according  to  the  dif- 
tance, in  order  that  the  charges  of  trarFfportatioii 
may  not  abforb  the  profits  which  he  ought  to  ob- 
tain fromi  his  labour^  If  the  quantity  which  he* 
can  obtain  in  this  manner  is  not  fufficient  for 
fuppl^ing  his  manufatilory,  he  manufadures  wine 
into  vinegar  fot  his  Own  ufe. 

The  ferments  which  he  employs  for  this  pur-' 
pofe  are  the  lees  of  Wine,  the  refiduum  from  the 
diftillati©n  of  vinegar,  vtne-ftalks  chopped  intb 
fmall  pieces,  boiling  vinegar,  which  he  pours^ 
into  the  tubs  which  contain  the  wine ;  in  ihort, 
all  the  known  means  whofe  fuccefs  depends  upon 
the  temperature  of  the  place. 
'  He  pfeferves  the  vinegar  in  barrels,  for  fup- 
pilying  the  alembics  in  which  it  is  fubjedted  to  the 
procefs  of  diftillation.  • 

Eartlien  veflels  and  boilers  of  mafonry  cannot 
be  employed  for  tliis  purpofe,  on  account  of  the 
Irme  and  rtiagnefia  which  they  contain,  and  which 
Would  faturate  a  part  of  the  vinegar. 

The  inftruments  neceflary  for  the  manufadlure 
of  the  fait  of  lead  are,  i,  tabs  of  ditFerent  fizes, 
h6oped  with  iron,  and  provided  with  wooden 
fpiggots;  2,  a  large  alembic,  fimil^r to  thia;t  ufid 
for  diftilling  brandy^  having  a  capacity*  o&f 6-8 
'  kilolitres. 
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kilolitresi  to  which. is  adapted   a  tube  of  tin, 
which  pafles  in  a  right  line  through  a  tub  filled 
with  water,  which  ferves  as  a  refrigeratory.   Thcfe 
alembics  have  two  copper  tubes  in  ferted  near  tlic 
bottom,  for  the  purpofe  of  drawing  off  the  re- 
liduum  of  the  diftillation  ;  3,  a  large  earthen  vcf- 
fel,  or  jar,  for  containing  th^  diftilled  vinegai, 
(large  glafs  bottles  would  be  preferable) ;  4,  ah 
iron  pot,  for  melting  the  pigs  of  lead ;  5,  a  cop- 
per pan,  of  an  oval  form,  into  jvhich  the  meked 
lead  is  poured  from  time  to  tinie^  with  an  iron  lad- 
die, in  order  to  give  it  an  extenjive  furface,  and 
repder  the  plates  fqfficicntjy  thin  to  be  eafily  cut.; 
6,  pans  oif  ftone-ware,    in  which   the  plates  of 
lead  are  placed,,  to  be  expofed  to  the  adlion-of 
the  vinegar ;  7,  two  large  boilers,  of  tinned  cop^ 
per,  for  boiling  the  folution  of  lead :  they  oughr 
to  have  an  equaj  capacity  with  the  cucurbit  ot' 
the  alembic,  in  order  that  the  fuel  may  be  oeco^ 
nomifed,   and  fewer  boilings  required.     One  of 
thefe  boilers  is  ufed  for  evaporating  the  filcrated 
Iblution  of  the  fait  to  the  point  of  cryftallization ; 
8,  a  ftrainer,  conlifting  of  a  wooden  frame,  per* 
forated  with  feveral    holes,    th^t  anfwer  to  the 
pans  placed  below,  and  CQvered  with  a ;  clean 
piece  of  canvas ;  into  each  of  the  holes  in  the 
fr.^me  a  piece  of  blotting  paper  is  introduced, 
through  which  the  liquid  is  filtrated  ;  9,  finally^ 
leveral  fmall  inftruments,  common  to  almoft  all, 
the  chemical  arts,  and  too  well  known  to  require 
particular  mention. 

Procefs. 

./Wlien  the  lead  is  almoft  entirely  melted  in  the 
ifon  pot,  it  is  taken  out  with  an  xxoti  ladle,  and 
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before  pouring  It  out,  the  ladle  is  reftcd  upon  one 
of  the  extremities  of  the  copper  pan,  from  whence, 
as  from  a  centre,  it  is  made  with  the  hand  to  de- 
fcribe  a  femi-circular  motion,  fixwn  left  to  right. 
By  this  means  the  lead  is  made  to  lie  flat  tipon  the 
furface  of  the  copper,  and  it  is  obtained  in  plates 
of  the  thicknefs  of  a  millimetre,  more  or  lefs. 
Thefe  plates  are  detached  by  a  workman  with  a 
pair  of  pincers,  whilft  another  lades  a  frcfh  quan- 
tity of  lead  out  of  the  melting  pdt,  in  order  to 
continue  the  operation.  When  a  fufficient  num- 
ber of  thefe  plates  have  been  prepared,  they  are 
cut  with  a  hatchet,  upon  a  block  of  wood,  \ths6 
pieces  of  different  fizes,  which  are  put  into  the 
pans  of  itone-ware.  Prepared  in  this  manner, 
the  lead  diffolves  in  the  vinegar  much  more  rea- 
dily than  when  it  has  been  hammered,  the  effe6^ 
of  which  operation  is  to  bang  its  particles  into 
clofer  contaft  witK  each  other. 

Two  or  three  kilogrammes  are  put  into  each  of^ 
the  ftone-ware  pans,  the  number  of  which  is  re^ 
gulated  accordmg  to  tlie  quantity  of  vinegar 
which  we  have,  and  that  of  the  acetite  of  lead 
which  we  intend  to  prepare. 

To  proceed  to  the  diftillation  of  the  vinegar—^ 
we  fill  two-thirds  of  the  cucurbit  of  the  alembic 
with  this  Uquid,  and  lute  the  jointings  of  the  a;^- 
paratus  with  a  pafte  of  rye^flour  and  water,  which 
js  covered  with  ftripcs  of  linen  or  paper ;  after 
which  we  heat  the  fornace. 

For  this  purpofe  we  employ,  according  to  the 
local  circumftances,  either  pit -coal  or  wood; 
when  we  ufe  the  latter^  there  is  no  n6cefiity  for  a 
grate.  It  is  neceffary  that  the  water  in  the  reci- 
pient fhould  be  renewed  from  time  to  time  during 
the  courfe  of  the  diftillation,  left  it  ftiould  ac-  " 
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tjuire  too  high  a  temperature :  if  there' is  a  cif- 
tern  or  well  in  the  neighbourhood  of  the  place  ift 
which  the  diftillation  is  carried  on,  it  greatly  fa- 
cilitates this  labour. 

'  The  acetous  acid  which  pafles  over  is  received 
into  veflels  of  glafs  or  wood;  but  as  this  acid  is 
lefs  volatile  than  water,  the  diftillation  is  conti- 
nued almoft  to  dr3mefs  ;  otherwife  a  large  quan- 
tity of  it  would  be  loft. 

Into  each  of  the  plates,  upon  which  the  lead 
has  been  placed,  about  a  litre  of  this  acetous  acid 
is  poured,  after  which  they  are  difpofed  upon 
ihelves,  one  above  the  other,  in  order  that, 
aided  by  the  conta<5t  of  the  air,  the  oxygenation 
of  the  lead  may  take  place.  We  find  a  white  ox- 
yde  to  be  produced  upon  the  furface  of  the  me- 
tal that  remains  above  the  vinegar :  the  folution 
of  this  oxyde  i3  efic<ft^d  by  plunging  the  plates, 
upon  which  it  has  been  produced,  below  the  fur- 
face  of  the  liquid,  whilft  we  put  in  their  place 
thofe  which  tilhthcn  had  remained  immerfed. 
Thefe  alternate  changes  are  repeated  twice  or 
thrice  a  day,  according  to  the  degree  of  rapidity 
with  which  the  plates  become  oxydated,  the  ele- 
vation of  the  temperature,  the  concentration  of 
th^  acid,  and  the  drynefs  of  the  atmofphere. 
When,  by  the  continued  a<ft ion  of  the  vinegar, 
thefe  plates  have  become  thinner,  and  diminilhed 
in  butk,  new  ones  are  added,  in  order  that  the 
pans  may  always  be  full. 

-The  acetous  acid  gradually  aflumes  a  greyifh 
millLy  colour,  becaule,  in  diflblving  the  oxyde 
6f  lead^  it  at  the  fame  time  carries  away  fome 
metilkc  parts,  which  are  detached  by  the  mftion. 
E^cperiience  has  Ibewn,  that  the  weaker  the  vine- 
gat  isi  the  lefs  .th^  lead  whitens,  and  the  more 
'  V61..XV.  K  coqfidenAlc 
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confijdeFable  becomes  the  quantity  of  detached 
metallic  parts ;  on  which  account  we  ought  to 
employ  the  ftrongeft  vinegar  that  we  can  pro* 
cure. 

This  liquor  is  pouted  into  boilers  of  tinned 
copper,  in  which  the  combination  is  completed 
by  ebullition,  which,  by  vaporifying  the  humi- 
dity, condenfes  the  particles  of  the  vinegar,  and 
renders  them  more  capable  of  faturatbg  and  dif« 
folving  that  portion  of  the  lead  which  before  was 
only  fufpendcd  in  the  liquid.  The  volume  of 
this  folution  is  reduced  to  tworthirds,  and,  after 
having  been  filtrated,  it  is  put  into  the  other 
boiler,  and  evaporated  to  that  point,  at  which  a 
fmall  quantity  of  the  liquid,  when  taken  out,  and 
fufFered  to  cool,  affords  crylbds.  It  is  then  fil- 
trated once  more,  and  put  iato  earthen  pans  to 
Cryftallize. 

The  reliduum  of  the  firft  filtration  is  either  dif- 
tilled  in  earthen  pans  with  a  frefli  quantity  of 
lead,  or  kept  for  an  ufe  of  which  we  Ihall  fpeaki 
hereafter.  Twenty-four  hours  afterwards,  when 
tlie  cryftals  have  properly  depofited  themfelves, 
they  are  taken  out,  and  fufFered  to  dry  in  the 
ihade ;  not  in  the  fun,  as  they  eafily  efflorefce. 
This  fait  generally  forms  irfelf  into  oblong  prifms, 
more  or  lefs  white  or  yellowilh,  in  proportionate? 
the.denfity  of  the  mother-waters  in  which  it  hasr 
cryftallized. 

The  mother-water  is  again  put  to  cryffallize, 
but  asi  it  becomes  mprc  and  more  exhautted,  the 
eryft^s  Acquire  more  of  the  yellow  tinge;  on 
which^  account  the  manufacturers  diftinguiih  tw(X 
fpecies  of  fait;  the  one,  greafy  to  the  feci,  pulr 
verulent,  apt  to  form  into  balls,  and  of  ^  greater 
fpecific   weight ;    the  other  very  white,  in  the 
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fcrm  o^  fioe  lieedles,  and  much  lighter  than  the 
former,  in  confcquence  of  its  contamlng  none  of 
the  mother- water. 

After  having  |;iven  a  clear  explanation  of  !h^ 
Operations  praAifed  in  the  manufadVure  of  the 
acetite  of  lead,  in  the  fouthern  provinces,  Citi- 
zen Pontier  propofes  fomc  important  improve- 
ments. 

In  the  firft  place,  the  frequent  and  expenlive 
Repairs,  which  "are  rendered  neceffary  by  the  da- 
ftiage  done  by  the  continual  aft  ion  of  the  vine- 
gar, to  the  different  parts  of  the  alembic,  in- 
duced him  to  diredl  an  alembic  to^be  made,  with 
a  wider  orifice  and  lower  fides  than  ordinary, 
which  he  covered  with  a  capital  made  of  the  com- 
mon potter's-ware  of  the  country.  This  alteration 
iiicceeded  entirely  to  his  wifii. 

He  obferved  tnat  the  pans,  which  are  ufed  for 
diflblving  the  lead  by  the  vinegar,  become  co- 
vered, on  the  outfide,  with  a  faline  efflorefcence, 
formed  by  the  combinatidn  of  the  vinegar  with 
the  lime  and  magnefia  that  enter  into  the  com- 
Dofition  of  thefe  veflels;  and  that  it  is  to  the  pre- 
icncc  of  thefe  falts,  which  cryftallize  with  dif- 
ficulty^  that  the  mother-waters  owe  their  con- 
fiftence  and  undhiofity. 

The  fame  eflfedl  was  obferved  in  the  capital ; 
but  after  the  cifRorcfcehces  had  been  fucceflively 
removed,  as  faft  as  they  formed,  it  at  Jength 
came  to  pafs,  that  no  more  of  them  apjpearcd  ; 
this  waid  at  the  period  when  all  the  calcareous  and 
magncfian  particles  had  ceafed  to  exifi,  and  the 
fubm:ance  of  the  capital  wa3  reduced  to  the  fl:ate 
of  true  ftone-ware  ;  that  is  to  fay,  when  it  con- 
tained nothing  mote  than  filex  and  alumine. 

K  2  Inftead 
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Inftctd  of  the  copper  and  tin  Worms,  CStizeil 
Ponticr  informs  us,  that  we  may  ufc  worms  of 
wood,  compofed  of  feveral  pieces,  which  fit  intdf 
one  another,  and  are  dtfpofed  in  a  fpind  form,  in 
order  to  favour  the  refrigeration  and  condenfation 
of  the  vapours.  He  has  employed  however,  with 
ftill  greater  advantage,  tubes  of  ftone-ware,  which 
he  procured  from  Paris,  and  luted  together  with 
lint  and  clay,  fecuring  the  whole  with  pieces  of 
elaftic  gum.  The  diameter  of  thrfe  tubes  being 
double  that  of  the  ordinary  worms,  the  Vapours 
condenfc  themfelves  more  eafily  in  them,  and, 
oppofing  lefs  refiftance  to  the  ebullition,  accele- 
rate  the  diftillation,  which  Citizen  Ponticr  ren- 
ders ftill  more'  adlive,  by  caufing  the  refrigera* 
ting  waters  to  fell  upon  the  neck  of  the  capital  it- 
fel^  He  has  remarked,  that,  of  the  leaden  worms, 
thofe  which  contain  the  fmalleft  quantity  of  tin 
arc  the  moft  ferviceable. 

He  next  dire^led  his  improvement  to  another 
objedV.  Obferving  that  the  firft  products  of  the 
diftillation  always  contained,  mixed  with  the 
vinegar,  a  fmall  quantity  of  alcohol,  which  was 
entirely  loft  upon  the  preparation  of  the  fait  of 
lead,  he  fcparated  it,  in  order  to  diftil  it  after- 
wards by  itlelf,  and  extnuSk  the  pure  ardent  fpirit* 
This  fpirit  was  of  a  harfh,  aftringent,  and  fonjc- 
•wluit  bitterifli  tafte,  which  confined  its  ufc  to  die 
preparation  of  varnilhes. 

Having  extradled  15 — 20  myriagramncics  ot 
foirit  from  3 — 800  kilolitres  of  vinegar,  he  en- 
deavoured to  render  it  fit  for  being  manufacftur^ 
into  liqueurs^  by  means  of  rectification  *  He  fuc- 
ceeded  by  mixing  it  with  watei^,  after  having  <Cf- 
tilled  it  a  great  number  of  times  according  to  the 
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prdcefs  of  KunkeL  A  yellowirti  fubftance  ,was 
ieparatedy  and  fwarnon  the  furface  in  the  fbrm  of 
an  ethereal  oil;  it  was  feparatcd  from  the  water 
by  means  of  a  white  mucilage  infoluble  both  in 
water  and  alcohol.  - 

Qitizen  Pontier  obferved  in  this  fpccies  of  ace- 
tous asther  I'ome  peculiar  chara^ers,  which  tend  to 
thmw  a  light  upon  the  theory  of  fermentation. 
He  promilcs  to  enlarge  more  upcm  this  fubje<5V,  as 
foon  as  he  Ihall  have  leifure  to  beftow  more  attcn* 
tion  upon  it. 

The  filtration  and  folution  of  the  acetite  of  lead 
being  a  tedious  and  troublefome  operation,  Citizen 
Pontier  has  omitted  it,  merely  leaving  the  liquor 
to  cool  in  the  boiler,  and  poiiring  it  off  when  it 
has  cleared.  This  method  has  fucceeded  ^x^ 
it€t\j. 

The  depolition  formed  during  the  evaporatton 
was  treated  with  a  fre(h  quantity  of  vinegar, 
which  excited  a  briik  eflfervefcence,  by  diffolving 
the  oxy dated  portion  :  it  yielded,  by  evaporation, 
cryftals  fimilar  to  the  firft.  There  remained  be- 
hind a  certain  quantity  of  a  fubftance,  which, 
when  fufed  in  the  crucible  with  a  mixture  of 
potaih,  faltpctre,  and  charcoal-powder,  yields  a 
button  of  Icul,  in  which  a  large  quantity  of  iilver 
19  difpovered  by  cupellation.  It  is  therefore,  as 
Ae  author  obferves,  mere  wafte  to  throw  away 
thefe  refidua,  from  which  iilver  might  eaiily  be 
txtraAed. 

The  mother- waters  impart  to  the  cryftals  a  yel- 
low tinge,  and  augment  their  weight,  without  ad- 
ding to  their  ufefulnefs  in  dying.  Citizen  Pontier 
has  reduced  them  feparately  with  charcoal-powder, 
according  to  the  method  of  Lowitz,  and  obtained 
a  yellow  falt^  in  ihioing  icales,  refembling  unc-- 
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tuous  Inmey,  and  ditt  knelt  ih  tie  heat  like 
butter. 

He  was  not  able  to  obtain  it  in  prifmatic 
needles ;  but  upon  difibWtng  it  in  a  frefh  qnanttty 
of  acid,  it  recovered  its  opdinary  form  and 
whitenefs. 

By  thefe  means  he  exhaufts  the  mother-waters 
of  sUl  the  lead  which  they  contain  in  exOE^s  c 
hence  it  is  evident,  that  there  remains  in  the 
inother-waters,  the  weight  of  which  is  coniiderr 
able,  a  quantity  of  lead,  which  is  not  fufficicntly 
A^urated  with  vinegar  to  be  capable  of  forming 
prifmatic  cryftals.  Citizen  Pontier  has  obferred  the 
quantity  of  the  motlier-waters,  and  coniequently 
of  this  peculiar  lamellated  fak,  to  be  greater  in 
proportion  as  the  vinegar  is  weaker ;  and  that  it  is 
on  this  account  that  the  French  fait  of  lead,  which 
is  manufisuftured  with  wine-vinegar,  is  at  prefent 
preferred,  for  printing  doth,  to  that  of  Holland 
and  England,  which  is  prepared  with  the  vinegar 
of  beer,  which  is  always  weaker,  and  confer 
qu^ntly  forms  more  mother-water,  in  wUph  there 
is  a  fnialler  proportion  of  acid. 

Citizen  Pontier  concludes  his  memoir  with  fooM 
remarks  on  the  alterations,  which  he  propofes  to  be 
made  in  the  nunufaifture  of  fait  of  lead  i  he  jufiiy 
conliders  the  prpcefs  which  oxydates  and  diilcdves 
at  the  fame  time  the  vineg^,  to  be  the  moft 
economical ;  for,  in  his  opinion,  it  would  not  be  ^ 
advantageous  to  diflblve  directly  the  white  oxyde 
of  lead,'  both  on  accoijint  of  its  hi^  price,  and 
the  carbonate  of  lime  which  it  contiuns,  whereby 
a  portion  of  the  vinegar  would  be  faturated  and 
lofl;.  Thefamci  however,  would  not  hold  good,^ 
in  cafe  the  lead  mines  which  exift  in  the  country 
ihould  be  wrought,  and  the  metal  converted  into 
^^  litharge 
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of  fpermaccti,  taljow,  or  anjr  other  folid  iflffaftt-^ 
xnable  fubftance.     Dated  April  23,  1 801. 

Thomas  Wright,  of  Mark-lane,  in  the  city 
of  London,  Broker;  for  an  improved  method  of 
making  hand-ftone  corn  mills,  fyr  the  purpofe  of 
grinding  wheat  and  other  grain  into  flour.  Dated 
April  25,  1801. 

William  Bicknbll,  of  St.  George*s  parifli^ 
Hanover-fquarc,  Middlefcx,  Holier ;  for  a  me- 
thod of  covering  felt  for  the  making  of  caps  and 
helmets,  and  for  various  other  ufeful  purpofes- 
Dated.  April  a8,  1801. 

Rudolph  Ackermann,  of  the  Strang,  Mid- 
dlefex,  Printfeller,  and  Pbtbr  Jambs  Cuttbau, 
of  Bucklefbury,  in  the  city  of  London,  Mer- 
chant ;  for  an  improved  method  of  rendering  all 
forts  of  woollen  cloths,  cotton,  linen,  filk  hats, 
paper,  and  other  manufadtures  and  fubftances, 
pcrfedUy  water^proof,  and  fo  as  to.be  ufcd  on 
all  occafions  where  a  power  of  repelling  rain, 
wet,  or  moifture,  may  be  required.  Dated  April 
a8,  1801. 

George  Warinq,  of  Buntingford,  Hefts; 
for  a  method  of  making  foap  of  a  peculiar  qjuality. 
Dated  April  28,  180 1. 

Richard  Wilcox,  of  the  city  of  Briftol, 
Engineer;  for  improvement's  upon  the  fire  or 
fleam  engine  and  furnace.    Dated  April  39,  iSoi,^ 

William  Wilson,  of  the  city  of  Edinburgby 
Smitli;  for  an  improved  plan  of  making,  actiuS^-*^ 
ing,  and  ftamping,  fcalc  weights.    Dated  hftil 
30,  1.800.  ' 
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XIIL  Specification  of  the  Patent  granted  to  Mr. 
Thomas  Binns,  of  Great  Barlow^Jtreetj  in  the 
Farijh  of  Saint  Mary-le-bone,  in  the  County  of 
I/liddlefex^  fVater-Clofet-maker ;  for  his  Invention 
ii£  a  Machine  or  Apparatus^  anfwering  the  fever  at 
Furpofes  of  a  Portable  fVater-Clofet,  a  Bidet ^  and 
Mfj  Chair  J  which  together  are  comprifed  in  one- 
third  of  the  Space  or  Room  occupied  by  Portable 
fVater-Clofets  now  in  Ufe;  and  which ,  from  its 

'  Lighinefs  and  Size^  is  particularly  calculated  for 
travelling  or  for  Camps  and  Ships. 

'   i* 

-^         Dated  November  4^  i8co. 

WITH    A    PLATE. 

X  O  all  to  whom  thefe  prefents  Ihall  come,  &c. 
Now  KNOW  YE,  that  I  the  faid  Thomas  Binns> 
in  compliance  with  the  faid  provifo,  do  hereby 
defcribe  and  afcertain  the  nature  of  my  faid 
invention,  in  manner  following :  that  is  to  fay  : 
The  objeA  of  my  invention  is,  to  remove  the  com- 
plaint made  againft  a  portable  water-clofet  (hcre- 
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toforc  invented  and  manufadlured  by  mc),  on 
account  of  its  being  too  bulky  for  frequent  re- 
movals, and  to  increafe  the  utility  of  thefe  ma- 
chines, by  the  addition  of  a  bidet-pan.  In  my 
former  portable-clofets,  the  back,  encloling  the 
water  ciftern,  was  vertically  fixed  upon  the  feat 
or  lower  part  of  the  cafe  *  ;  in  my  prefent  inven- 
tion, the  back  Ihuts  down  upon  the  feat  in  the 
manner  of  a  lid,  and  thds  not  only  reduces  its  fizc 
to  one-third  of  the  dimenlions  of  the  former  ones, 
but  alfo  renders  it  more  convenient  for  travelling, 
and  lefs  liable  to  be  injured.  This  important  ad- 
vantage of  folding  down  the  back  of  the  clofct 
Upon  the  feat,  I  obtain  by  different  means,  visu 
Firft,  By  a  ferew- jointed  tube,  as  particularly 
^llneated  in  Figs.  6  and  7,  (fee  Plate  V.)  This 
tube  confifts  of  two  angular  parts,  made  of  brafs 
or  any  other  proper  materials,  the  end  of  one  part 
is  inferted  and  fecured  in  the  bottom  of  the  water 
ciflern,  and  the  end  of  the  other  part  is  attache4 
to  the  bafin,  in  the  common  way  of  manufac- 
ture. Tlie  two  parts  of  the  tube  are  firmly  con- 
neAed,  by  the  one  fcrewing  into  the  other,  as 
may  be  feen  in  the  above-mentioned  figures,  and 
ferve  at  the  fame  time  as  a  joint  for  the  back  to 
turn  upon,  in  being  folded  down  upon  the  feat. 
When  the  back  of  the  clofet  is  raifed,  the  fcrew 
jof  the  tube  is  perfec^lly  clofe  or  home,  the  extre- 
mity of  the  female  fcrew  prefling  agdinfl  a  fmall 
collar  of  leather  which  furrounds  tlie  fhfoulders 
of  the  male  fcrew  ;  but  when  the  back  is  folded 
down  upon  the  feat,  the  fcrew,  as  being  the  joinf 
wr  hinge,  relaxes  a  <juarter  turn. 

*•  Sec  tlie  Ipeciticalion  in  our  IcventU  rolume.,  page  234. 

Secondly, 
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Secondly,  By  a  jointed  tube  varying  from  the 
libove,  only  in  being  a  cock  joint  inftead  of  a 
fcrew,  as  defcribed  in  Fig.  7. 

Thirdly,  By  a  fliding-jointed  tube  of  two  parts, 
each  forming  a  curve  of  a  quarter  of  a  circle,  as 
reprefented  in  Fig.  5.  where  the  back  of  the 
clofet  is  fliewn  in  the  progrefs  of  being  Ihut  down 
upon  the  feat,  to  exhibit  more  clearly  the  manner 
in  which  the  tube  adts.  The  two  parts  qf  the 
tube  are  joined  to  the  ciftern  and  bafin  as  the 
preceding  ones,  but  not  fo  advantageoufly,  for  this 
tube  cannot  adl  as  a  joint  or  hinge,  and  requires 
an  accuracy  in  the  manufadlure.  The  above 
three  jointed  tubes  are  applicable  to  many  kinds 
pf  machinery. 

Fourthly,  By  a  leather  or  other  flexible  or 
jointed  tube,  attached  to  the  bottom  of  the  water 
ciftern  and  to  the  fide  of  the  balin.  The  objeA 
of  my  invention  may  alfo  be  obtained,  by  vary- 
ing and  differently  combining  the  feveral  means 
herein-before  defcribed  ;  but  I  prefer  the  firfi  o^ 
fcrew  jointed  tube,  which  includes  more  advan- 
tages th^n  can  be  derived  from  any  of  the  other 
methods.  Thefe  tubes  I  generally  manufacfture 
in  brafs,  or  i^i  what  is  known  by  the  name  of  cock- 
metal.  The  manner  in  which  the  bidet- pan  is 
added  to  the  clofet,  is  fo  fimple  and  obvious,  as 
fcarcely  tp  require  any  other  explanation  than  a 
reference  to  Figs.  3,  4,  and  8.  Ihe  rim  at  each 
end  of  the  bidet-pan  refts  on  the  front  and  back 
'  (edge  of  the  feat  of  the  clofet^  immediately  over 
the  bafin,  and  is  fupplied  with  water  from  the 
clofet  ciftern,  either  by  a  feparate  aqueduct:  from 
the  ciftern,  or  by  the  fame  channel  through 
which  the  water  is  admitted  into  the  clofet  bafin, 
an4  for  thi§  pv»rppfe  an  aperture  is  made  in  the 
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upper  part  of  the  back  end  of  the  bidet-pan,  fut 
ficiently  large  to  admit  the  fan  of  the  pan  leading 
into  the  balin.  The  latter  method  I  deem  the 
beft.  The  pans  I  ufually  manufadlure  in  copper, 
and  japan  them ;  but  they  may  be  made  c£  other 
materials,  though  ncMic  are,  in  my  opinion,  fo 
well  adapted  to  the  purpofe  as  japanned  copper. 
:  In  the  figures  which  arc  annexed  to  elucidate 
this  fpecification,  I  have  exhibited  and  defcribed 
the  whole  clofet,  which  contains  many  parts  that 
are  not  new,  and  cannot  be  conlidercd  as  includ- 
ed in  my  prefent  patent.  The  parts  which  I 
claim  as  my  invention,  and  for  which  the  patent 
is  granted,  are  the  -folding  down  of  the  back  of 
the  clofet  upon  the  feat,  or  by  having  the  back  to 
engage  and  difengage,  whereby  the  back  may  be 
laid  down  on  the  feat,  or  by  folding  or  laying 
down  the  back  of  the  clofet  upon  the  feat  in  any 
manner  whatfoever ;  but  more  particularly  by  the 
different  means  herein  -  before  defcribed;  the 
fcrew-jointed  tube  ;  the  cock-jointed  tube ;  the 
Hiding  tube;  the  tube  made  of  leather  or  any 
other  flexible  material ;  the  application  of  the 
bidet-pan  to  the  water-clofet,  and  the  arms  or 
handles  to  'make  it  ferve  as  an  eafy  chair.  Thefc 
arms  or  handles  are  in  two  parts  joined  by  a  fcrew 
near  the  angle  ;  and  one  part  of  the  arm,  when 
joined  or  fcrewed  together,  is  attached  or  fixed 
to  the  feat  of  the  clofet,  and  the  other  to  the  back 
by  means  of  fliding  faftenings  ;  by  which  means 
thefe  arms  are  made  to  engage  and  difengafge,  for  ' 
the  different  purpofes  the  clofet  may  be  ufed  for  ; 
and  alfo  for  the  convenience  of  packing  in  the  in- 
ternal part  of  the  clofet  in  traveUing.  All  this  I 
claim  the  exclufive  right  to  exercife  and  manu- 
fadture,  in  all  the  varieties  of  form  and  mate- 
rials. 
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rials,  in  which  they  can  be  produced  for  my  own 
fccncfit  ^during  the  term  of  my  patent. 


Explanation  of  the  Figures  in  Plate  V. 

Fig.  I.  A  fide  view  of  the  water-clofetwith  the 
back  fhut  down. 

Fig.  2.  A  fide  view  of  the  clofct,  with  the  back 
raifed  and  fecured  by  two  brafs  arms  which  Aide 
into  the  back  and  feat :  for  conveniency  in  pack- 
ing thefe  arms  feparate  at  the  angle  or  elbow.  On 
this  fide  of  the  bottom  of  the  clofet  is  fhewn  the 
door  which  is  opened  whenever  the  foil  pan  is  re- 
moved. 

Fig.  3.  The  fame  view  on  an  enlarged  fcale. 
The  fide  of  the  cafe  is  omitted  for  the  purpofe  of 
exhibiting  the  mechanifm. 

a.  The:fTame  or  cafe  containing  the  mechanifm. 

b.  The  water-ciftem  in  the  back  of  the  clofet. 

c.  The  lever  which  raifes  the  valve  /,  for  tlic 
purpofe  of  admitting  water  through  the  jointed 
tube  into  the  bafin  or  bidet-pan.  This  lever  is 
raifed  either  by  drawing  up  the  handle  dy  on  the 
feat,  or  by  pfefling  the  thumb  on  the  extremity 
,of  the  lever,'  as  appears   more  plainly  at  c,  in 

Fig.  4.  In  doing  the  former,  not  only  water  is  ad- 
mitted into  the  bafin  or  bidet,  but  alfo  the  Water* 
in  the  bafin  is  at  the  fame  time  difcharged  into  the 
foil-pan  below,  by  means  of  the  tumbler  e^  wKich 
opens  a  valve  at  the  bottom  of  the  bafin  ;  but  a 
preflTure  on  the  lever  at  the  top  of  the  back  pro- 
duces only  a  fingle  motion  for  difcharging  water 
out  of  the  ciftern. 

^.  The  fcrew-jointed  tube  more  particularly  dc- 
fcnbed  in  Figs.  6  and  7. 

b.  The. 
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b.  The  bidet-pan  which  rcfts  at  each  end  upoa 
the  edge  of  the  feat  over  the  bafin.  See  alfo  Figs* 
4  and  8. 

/.  The  clofet  balin. 

y.  The  watey-pipQ. 

k.  The  ftench-trap. 

/.  The  foil-pan  which  co^tains  the  foul  water, 
&c.  difcharged  from  the  balin.  The  mouth  of 
this  pan  is  clofely  attached  to  the  pipe  at  the  bot- 
tom of  the  trap,  by  the  angular  lever  »i,  which  is 
raifed  and  fecured  by  the  brafs  fpring  catch  n. 
When  the  pan  is  to  be  removed,  a  flight  preflure 
on  the  knob  of  the  catch  difengages  the  lever, 
aiid  the  pan  which  is  fupported  by  it.  In  draw- 
ing out  the  foil-pan  to  difcharge  its  contents,  a 
lid  is  fecured  on  the  mouth  of  it  to  prevent  the 
cfcape  of  any  ofFenfive  effluvia  in  the  removal. 

0.  The  fan  at  the  end  of  the  pipe  or  tube  fo;* 
admitting  water  into  the  bafin  a^d  bidetrpan. 

/>.  The  top  of  the  back  is  a  lid,  which  is  open- 
ed whenever  th^  ci^lern  is  fupplied  with  water. 
The  other  parts  of  the  figure  are  either  too  obY^- 
pus  or  too  well  known  to  require  explanation. 

Fig.  4.  A  view  of  the  feat  of  (he  clofet,  and  pf 
the  top  of  the  back  when  the  lid  is  ppen, 

q.  'jphe  aperture  thraug^i  which  ^h^  water  is 
poured  into  the  cifl:ern. 

r.  The  fpring  of  the  lever  c. 

s.  The  brafs  plate  affixed  to  the  lower  part  gf 
the  fcrew-jointed  tube,  and  which  is  fecured  to 
the  feat  by  foyr  fcrews  as  a  joint.  The  oth?r  re- 
ferences ^re  explained   by  tlie  fame  letters,  in 

Fig-3- 

Fig.  5.  Afedlion  of  the  flidmg  curved  tube. 

a.  The  lower  or  external  part  of  the  tube, 
which  is  attached  to  the  bafin, 

*.The 
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h:  The  upper  or  internal  part  of  the  tube,  in- 
ferted  in  the  bottom  of  the  ciftern. 

c.  Thefe  lines  delineate  the  bottom  and  front 
fide  of  the  water-ciftcrn. 

d.  An  outline  of  the  fore-part  of  the  back,  and 
of  the  feat  of  the  clofet. 

e.  The  joint  which  coniiefts  the  back  of  the 
clofet  with  the  feat. 

/.  A  collar  of  leather,  againft  which  the  fhoul- 
der  of  the  upper  part  of  the  tube  and  the  extre- 
mity of  the  lower  one  prefs,  when  the  tube  is 
clofed  by  the  back  of  the  clofet  being  ereft. 

^.  The  valve  in  the  upper  or  internal  part  of 
the  tube,  for  retaining  the  water  in  the  ciftern. 

b.  The  leather  lining  to  the  valve. 

/.  The  fcrew  nut  whkh  binds  the  leather  to 
the  valve. 

j.  A  wire  to  regulate  the  valve  in  its  motions. 
In  the  upper  part  of  this  wire  is  affixed  another, 
which  communicates  to  the  lever  at  the  top  of  the 
water-ciftern. 

k.  A  fixed  bar  in  which  the  regulator  of  the 
valve  moves. 

Fig.  6.  A  vertical  fe6lion  of  the  fcrew-jointed 
tube. 

/.  A  brafs  plate  affixed  to  the  lower  part  of  the 
tube,  and  which  is  fcrewed  down  upon  the  fe^t, 
as  appears  in  Fig.  4.  The  other  references  ar^ 
jcxplained  by  thofe  of  the  preceding  figure, 

JV.  B.  This  feftion  is  not  in  a  direft  line,  but  a 
combination  of  three,  as  fhewn  by  the  tranfverfe 
dotted  lines  in  the  following  figure. 

Fig.  7.  A  horizontal  fedlion  of  the  fcrew  or 
cock-jointed  tube. 

m.  The  vertical  dotted  lines  point  out  the  vari- 
ation, .in  conne(fting  the  two  parts  of  the  tube  by 

a  cock- 
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a.  cock-joint  inftead  of  a  fcrew.  The  oth^r  fc- 
ferences  are  explained  by  thofe  in  Figs.  5  and  6. 

In  this  rieibon  the  upper  part  of  the  tube  i^ 
mote  highly  coloured  than  the  lower  one>  for  the 
purpofe  of  delineating  more  obvioufly  the  outline 
of  the  two  parts. 

Fig.  8,  A  vertical  view  of  the  back  part  of  the 
bidet-pan  when  fixed,  as  in  Fig.  4.  , 

1.  The  upper  part  of  the  edge  of  the  feat  of  the 
clofet  above  the  bidet- pan. 

2.  The  rim  of  the  end  of  the  bidet-pan  refting 
on  the  edge  of  the  feat,  which  for  that  purpofe  is 
bevilled  from  the  dotted  line  upwards. 

3.  The  water-pipe  or  tub^  at  the  back  of  the 
fan. 

4.  The  fan  which  difperfes  the  water  from  all 
parts  of  its  curvature ;  an  improvement  by  which 
the  bottom  as  well  as  the  lides  are  completely 
wafhed. 

5.  The  edges  of  the  aperture  in  the  back  part- 
of  the  bidet-pan,  for  admitting  the  fan.  Thefe 
edges  of  the  aperture  clofely  join  to  the  internal 
furface  of  the  bafin,  and  thus  include  the  whole 
of  the  fan  in  the  bidet-pan,  when  it  is  placed  upon 
the  feat  of  the  clofet,  as  reprefented  in  Fig.  4.. 
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XIV.  Specification  of  the  Patent  granted  to  Law-* 
SON  HuDLBSTON,  of  Shaftcjbury,  in  the  County 
tf  Dorfet,  Efquire ;  for  a  Method  of  conveying 
Boats  or  Barges  from  a  higher  Level  to  a  lower ^ 
and  vice  verfd,  on  Canals^  by  the  Itnmerjion  of  a 
Plunger  or  Plungers. 

Dated  December  30^  iSoOt 

1  O  all  to  whom  thefe  prefents  Ihall  come,  &c. 
Now  KNOW  YE,  that  I  the  faid  Lawfon 
Hudlefton,  in  compliance  with  the  faid  provifo^ 
do  hereby  declare  that  the  nature  of  my  faid  in- 
vention, and  the  manner  in  which  the  fame  is  to 
be  performed,  is  defcribed  as  herein-after  foUow- 
cth,  viz.  I  affume  and  propofe,  that  in  order  to 
put  in  practice  fuch  my  method  of  conveying 
boats  or  barges  from  a  higher  level  to  a  lower, 
and  vice  verfd^  on  canals,  by  the  immerfion  of  a 
plunger  of  plunders,  there  ihall  be  or  be  fup- 
pofed  a  lock  (conftru<fted  of  the  ufual  and  proper 
materials,  with  which  locks  on  canals  are  ufually 
or  may  be  conveniently  made  to  contain  water) 
of  a  proper  form  arid  dimenfion,  placed  in  a  line 
between,  and  connefting  together  the  upper  and 
lower  parts  of  a  canal  and  navigation,  and  fur- 
niflied  at  each  end  with  a  gate  or  fluice,  fuffi- 
ciently  wide  to  allow,  when  opened,  the  paflage 
of  the  boat  or  veffel  about  to  be  conveyed  ;  fuch 
gates  or  fluices  to  be  adapted  in  their  refpecftivc 
depths,  the  one  to  the  upper,  the  other  to  the 
lower  level  of  the  canal  or  navigation  ;  the  upper 
part  or  coping  of  fuch  lock  muft  be  made  of  a 
height  fufficient  to  contain  the  water  of  the  upper 
line,  and  the  bottom  of  fuch  lock  muft  be  of  a 
depth  to  correlpond  with  that  of  the  lower  line  of 
Vol.  XV.  M  navigation. 
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navigation.  The  horizontal  fuperficies  or  form 
of  the  boat  of  barge  intended  to  be  conveyed, 
ought  to  correfpond  with  that  of  the  lock,  with 
the  allowance  of  fufficient  fpace  for  the  fiee  rife 
and  fall  of  the  veflel,  within  the  fides  and  bounds 
of  the  fbck,  the  depth  of  fuch  boat  being  necef- 
farily  regulated  by  that  of  the  navigation. 

I  next  propofe  that  there  be  a  rcfervoir  build- 
ing', or  excavation  made,  (and  prepared  with 
Jftone,  brick,  wood,  or  any  other  proper  material 
capable  of  containing  water),  the  upper  part  or 
coping  of  which  Ihould  be  level  with  that  of  the 
faid  lock ;  and  that  the  area  of  the  laid  refervoir 
fhould  be  equal  to  (or  rather  in  praAice  fome- 
what  exceeding)  the  area  of  the  faid  lock.  In 
this  cafe  the  perpendicular  depth  of  the  refervoir 
Ihould  be  equal  to  double  the  intended  rife  or  fall 
of  the  veffel  within  the  lock ;  but  where  the  areai 
of^the  lock  and  refervoir  are  unequal,  this  pro* 
portion  varies  :  for  as  in  all  cafes  the  quantity  of 
water  fo  be  difplaced  out  of  the  refervoir  into  the 
lock,  muft  be  equal  in  cubical  content  to  that  of 
tlie  fpace  in  the  laid  lock,  between  the  furface  of 
the  lower  line  and  that  of  the  upper,*  it  follows, 
that  if  the  area  of  the  refervoir  be  greater  than 
that  of  the  lock,  the  ncceflary  depth  of  the  water 
to  be  difplaced  will  be  fo  much  the  lefs  than  in 
the  cafe  before  ftated ;  and,  e  cmtra^  if  the  area 
of  the  refervoir  be  lefs  than  that  of  the  lock,  the 
neceflary  depth  of  water  to  be  difplaced  will  be 
fo  much  the  greater :  fo  that  whether  this  pro- 
portional quantity  of  water  Ihall  be  obtained  by 
the  greater  depth  or  the  greater  area  of  the  refer- 
voir, is  a  point  for  the  conlideration  of  the  artifl'. 
A  communication  fufficient  for  the  free  paflagc 
of  water  at  or  near  the  bottoms,  or  in  the  lower 

parts 


Digitized  by 


Google 


fttm  cne  Canal  to  another.  83 

parts  of  fuch  lock  and  refervoir,  is  in  all  cafes  eflen- 
tially  neceflary.  The  diftance  between  the  faid 
lock  and  refervoir  or  refervoirs  (where  more  than 
one)  is  difcretional,  provided  there  be  fuch  level 
and  communication  :  the  fliape  of  the  refervoir  is 
alfo  difcretional,  though  for  the  better  adaptation 
of  the  plunger  or  plungers  hereafter  to  be  de- 
fer! bed,  I  regard  an  angular  form  as  the  moft 
convenient ;  and  to  obviate  the  poffibility  of  da- 
mage or  obftruiftion  to  the  free  motion  of  the 
plunger,  by  the  falling  of  flones  or  other  fub- 
llances,  between  the  fides  of  the  refermr  and 
plunger,  it  may  be  pradlically  expedient  to  give 
to  the  plunger  or  plungers  a  fhape  fomewhat  di- 
minilhing  downwards,  in  the  nature  of  a  revcrfed 
pyramid,  in  order  to  enable  them  on  afcending  to 
clear  themfelves  from  the  obftrudting  fubftance. 

AfTuming   the   faid   lock  and  refervoir  to  be 
formed  to  communicate  as  aforelaid,  and  to  be 
fupplied  with  water  from  the  lower  line,  whence 
of  courfe  it  would  follow,  that  whatever  may  be 
the  depth  of  the  refervoir,  the  water  contained  in 
it,  and  the  water  in  the  lock,  and  of  fuch  lower 
line,  would  have  one  common  level :  fuppofing  a  • 
veflTel  floated  into  fuch  lock,  the  lower  gate  or . 
fluice  fhut,  and  that  fome  folid  body  or  bodies, 
equal  or  nearly  fo  in  cubical  content  to  that  of  the  » 
refervoir  itfelf,  be  plunged  downwards  (whether 
falling   by  fuperior   fpecific   gravity   to   that   of 
water,  or  forced  by   mechanical  means)  to  the . 
lower  part  or  bottom  of  fuch  relervoir,  it  is  ob- 
vious  that  the  water  (if  not  all  at  leaft  nearly  all) 
in   fuch    refervoir   would   be   difplaced,    and  by 
pafling  into  the  lock  would,   in  addition  to  the 
water  therein^before  contained,  fill  or  nearly  fill : 
the  faid  lock ;  and  the  fpiall  quantity  of  water.re-i 
M  2  maining 
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mainbgln  the  faid  rcfervoir  would  futrdiTnd  the 
immerfed  body  o*  bodies  up  to  a  level  with  the 
water  in  the  lock  ;  and  if  fuch  folid  body  or  bo- 
dies were  withdrawn  from  fuch  refervoir,  then 
the  water  in  the  lock  wbuld  fubfidc  to  its  original* 
level,  reoccupying  the  fpace  in  the  refervoir,  iStely 
held  by  the  body  or  bodies  now  raifed  and  befbfc 
immerfed,  which  I  call  a  plunger  or  plutigers. 

My  faid  invention  therefore  confifts  in  thc> 
praftical  application  of  the  two  following  laws  of 
Hydroftatics,  for  the  purpofes  of  conveying  boats 
or  barges  from  a  higher  level  to  a  lower,  and 
viceverja.  ift,  That  two  columns  of  water,  how- 
ever different  in  lateral  dimenfions,  will,  if  there 
be  a  communication  between  them,  always  main* 
tain  one  and  the  fame  level :  and  adly.  That  the 
immerfion  of  any  folid  body  in  water  will  dif- 
place  a  portion  of  the  fluid,  equal  in  quantity  to 
the  bulk  or  folid  contents  of  the  body  immerfed. 
— And  to  obviate  any  objection  refpe<ftihg  the 
above  application  of  the  term  folid,  I  beg  to  be 
underftood  as  ufing  it  hypothetically  only  ;  being 
well  aware,  that  in  order  to  produce  the  proposed 
effeft  by  immerfion,  it  is  not  neceflaty  that  the. 
body  immerfed  fh6uld  be  a  folid  one. 

,  Therefore  I  apply  to  the  refervoir  above  predi- 
cated (and  to  more  refervoirs  than  One  where  ne* 
ceffary,  and  in  any  pofition  relative  to  the  lock, 
fo  as  the  lock  and  refervoirs  have  fuch  levels,  ca- 
pacities, convenient  forms,  and  commimiqations, 
as  above  defcribed)  one  or  more  plunger  or  plung- 
ers, fitted  to  and  nearly  filling  fuch  refervoir  or 
refervoirs,  and  freely  movihg  up  and  down  there- 
in, (but  not  watertight,  or  adling  as  piflx)n6  or 
fbrcers  in  the  coomion  acceptation  of  thofc  terms)^ 
formed  ^  fuch  materials^  be  they  ftone^  wood^. 

;    rf]      -  brick. 
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bridci  copper,  iron,  or  ainy  other  fuitablc  mate* 
i^al  or  combination  of  materiak,  as  may  be  moft 
conveniently  aj^lied  to  and  ufed  in  fuch  refer-^ 
voir  or  refeiToirs,  The  means  of  raifing  or  de-^ 
preffyig  Inch  plunger  or  plungers,  whether  by 
levers,  balancing-weight,  ropes,  chains,  puUies, 
tooth  and  pinion,  wheel,  capftan,  windlafs,  winch, 
crank,  fcrew,  animal  force,  fteam,  or  other  engine 
or  engines,  or  other"  mechanical  or  ftatical  con- 
trivances, muft  according  to  iituations,  circum- 
fiances,  and  expediency,  be  left  to  the  choice  of 
the  peifon  or  perfons  applying  fuch  plunger  or 
plungers. 

The  faid  invention  may  alfo  be  executed  by 
cauling  one  or  more  fuch  plunger  or  plungers,  in 
Irefpecft  to  height  and  folid  content,'  to  defcend  or 
rife  within  the  area  of  a  lock  capable  of  contain- 
ing, with  the  allowance  of  free  motion  up  and 
down,  both  the  propofed  boat  or  veflel,  and  the 
propofed  plunger  or  plungers,  and  of  a  depth  or 
depths  adapted  in  its  feveral  parts  to  the  neceflary 
rife  and  fall  of  each  of  them  refpedVively,  fuch 
plunger  or  plungers  being  underftood  to  be  alfa 
of  fuch  a  figure  or  figures,  as  to  permit  the  faid 
boat  or  veflel  to  afcend  and  defcend  freely  within 
the  faid  lock,  and  along.-fide  of  fuch  plunger  or 
plungers  :  but  confidering  as  I  do  at  prefent  w 
partition  between  the  plunger  and  the  lock  as- 
more  eligible,  I  notice  fuch  an  application  of  my 
iaid  method  principally  with  a  view  to  prevent 
evafion. 

My  prefent  model  confifts  of  a  lock  and  boat 
ais  already  defcribed,  (faving  a  certain  excefs  in 
the  depth  of  each  of  them),  a  refer  voir  near  to 
and  parallel  with  fuch  lock,  oblong  and  retftangu- 
lar,  a  fub-communication  as  fpecified,  a  fingle 
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plunger,  oblong  and  reftangular,  fitting,  and  fub-* 
jedl  to  free  motion,  filling  fuch  refervoir,  having 
two  large  giiiding-wheels  or  pullies  raifed  by  two 
other  correfponding  wheels  lecured  upon  a  wind- 
lafs  or  axis,  by  means  of  lines  reprefenting  chains 
fattened  to  fuch  windlafs-whcels,  and  paffing  un- 
der and  round  the  faid  plunger-wheels,  the  ends' 
of  fuch  lines  or  chains  being  brought  up  and  fatt- 
ened to  a  beam  and  frame,  fupported  on  the  fpacc 
or  partition  dividing  the  relervoir  and  lock; 
which  frame  and  the  upper  part  of  the  windlafs- 
wheels  have  an  elevation  fufficient  to  allow  of  the 
afcent  of  the  plunger,  till  raifed  above  the  fiirface- 
-  (  water  of  the  refervoir.  The  plunger  is  counter- 
balanced by  a  weight  fufpended  by  a  line,  repre- 
fenting a  rope  or  chain,  fixed  to  the  extremity  of 
a  curved  or  fpiral  lever,  (as  I  term  it,  though 
perhaps  not  with  ftri6t  propriety,  it  being  analo- 
gous to  the  fufee  of  a  time-piece),  which  lever 
proceeds  from  the  windlafs-axis ;  fo  that  whilft 
the  plunger  is  raifing  from  its  lowett  depth  to  its 
greateft  height,  {viz.  to  the  furface  of  the  water), 
the  faid  curved  lever,  by  removing  the  balance- 
weight  from  the  axis  of  the  windlafs,  in  a  ratio 
correfponding  with,  or  counteracting,  the  increaf- 
ing  weight  of  the  plunger,  facilitates  and  promotes 
the  tteady  raifing  of  the  plunger ;  and  when  the 
plunger  is  to  be  deprefled,  by  reverfing  the  ac- 
tion of  the  windlafs,  the  weight  is  made  to  ap- 
proach the  axis  of  the  windlafs,  and  following  the 
curve  of  the  lever,  it  furrenders  its  counteracting 
powers  in  proportion,  or  nearly  fo,  to  the  increale 
of  the  adiion  of  the  difplaced  water  upon  the 
lower  furface  of  the  plimger,  as  deprefled  into  the 
refervoir. 

Premifing 
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Premifing  that  I  coniider  my  faid  method  as 
preferably  applicable,  where  the  lifts  or  defcents 
are  fmall  or  moderate,  yet  without  fuggefting  pre- 
cife  limits^  which  ^raftice  only  can  regulate ; 
premifing  alfo,  that  boats  of  a  moderate  fize,  as 
recommended  by  Dr.  iVnderfon  ani  Mr.  Fulton, 
and  exceeding  rather  in  depth  than  in  length  or 
breadth,  feem  beft  adapted  to  the  mode  ot  con- 
veyance, the  conveying  of  boats  or  barges  is  ef- 
fc6l:ed  by  this  invention. 

Let  us  fuppofe  the  refervoir  to  be  16  feet  deep, 
and  by  means  of  the  communication  with  the 
water  in  the  lock  and  lower  canal  to  be  half  full 
of  water  ;  let  us  fuppofe  the  plunger  to  be  raifed 
to  its  greateft  height  of  fufpenfion,  and  to  be  at 
or  above  the  furface  of  the  water  in  the  refervoir ; 
let  a  boat  or  barge  be  floated  through  the  lower 
fluice  or  gate  into  the  lock,  the  lower  fluice  or 
:gate  being  clofed,  and  the  upper  one  remaining 
fo ;  let  the  plunger  be  depreffed  to  the  bottom  of 
the  refervoir  ;  the  water  in  the  refervoir  (minus 
the  fmall  quantity  encompafling  the  plunger)  is 
difplaced  into  the  lock  through  the  pafiage  of 
fub- communication,  and  the  furface  of  the  water 
in  the  lock  is  raifed  as  much  as  the  plunger  finks, 
vi%.  eight  feet,  which  brings  the  water  in  the 
lock  on  a  level  with  the  upper  line  of  navigation. 
The  upper  gate  or  fluice  may  then  be  opened, 
and  the  boat  floated  out  of  the  lock  into  the  upper 
canal  or  line  of  navigation.  For  defcending  con- 
veyance, the  lock  gates,  plunger,  and  refervoir, 
remaining  or  being  put  into  the  prefent  fuppofed 
Hate,  let  a  boat  or  barge  be  floated  into  the  lock 
from  the  upper  canal  or  line,  the  upper  gate  or 
-fluice  be  clofed,  and  the  plunger  raifed,  the  water 
•in  the  lock  will  fall  as  the  water  in  the  refervoir 
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takes  place  of  the  plunger ;  and  when  the  plunger 
is  wholly  raifed,  the  veflel  in  Ac  lock  will  have 
iJefcendcd  as  many  feet,  viz.  8,  as  the  plunger 
has  afcended,  and  the  boat  or  barge  being  lowered 
to  the  water-level,  or  nearly  fo,  of  the  lower  line 
of  navigation  or  canal,  is  ready  to  proceed  alcmg 
(iich  lower  linp,  on  the  opening  of  the  lower  gate 
or  fluice..  The  lock  remains  in  a  fituation  to  re- 
ceive another  veflel  from  the  lower  line  to  be 
raifed  to  the  upper  line  in  the  courfe  already  de- 
jfcribed.  It  may  be  proper  to  obferVe,  that  in  all 
cafes  it  is  neceflary  that  the  height  of  the  refervoir 
fliould  be  at  leaft  equal  to  that  of  the  Icrck^  ind 
that  the  plunger  or  plungers  Ihould  fill  or  nearly 
£11  the  refervoir  or  refervoirs. 

This  method  of  conveying  boats  or  barges  ixoai 
line  to  line,  whenever  it  is  expedient  to  be  prac- 
tifed,  feems,  on  a  comparifon  with  other  contriv- 
ances of  a  late  invention,  to  be  attended  with  tt^ 
following  material  advantages. 

I  ft.  The  only  macliinery  eflentially  neceflary 
(the  two  fluices  excepted)  is,  for  the  purpofe  of 
raifing  and  depreffing  the  plunger  or  plungers. 

2d,  Whilft  the  machinery  in  other  contrivances 
above  alluded  to,  is  either  wholly  or  in  part  liable 
to  injury  from  water,  the  machinery  in  this  (the 
two  fluices  excepted)  is  wholly  exempt  frc»n  that 
difadvantage. 

3d,  Whilft  in  the  other  contrivances,  caiflbons, 
coffers,  &c.  require  not  only  the  opening  of  one 
or  more  fluices,  but  alfo  an  adjuftment  of  their 
ends  to  the  mouth  of  the  canal,  to  prevent  the 
Jofs  of  water,  before  each  boat  can  enter  the  lock; 
according  to  this  plan,  on  the  opening  of  a  Angle 
fluice,  the  boat  floats  at  once  into  the  lock  with- 
out lofs  of  water,  and  -without  any  fuch  delay  or 

difficulty. 
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difficulty.  When  I  fay  without  lofs  of  water,  it 
muft  be  underftood,  with  this  allowance,  that  if 
i,  boat  goes  down  ladert,  and  returns  (or  another 
goes  up)  unladen,  the  upper  level  gains  a  body  of 
water  equal  to  the  weight  of  the  cargo  ;  e  contra, 
the  lower  canal  gains  iimilarly,  if  a  boat  goes 
down  unladen  and  returns  laddn. 

4th,  By  the  application  of  this  method  to  the 
common  gate-lock,  or  by  forming  the  lock  of 
this  invention,  for  the  efcape  of  water  from  the 
higher  level  into  the  lock,  and  from  the  lock  into 
the  lower  level,  the  properties  and  ufes  of  the 
common  gate-lock  and  or  this  invention  are  unit- 
ed, and  they  may  be  ufed  either  in  combination 
v^ith  other  contrivances,  or  independently.  So 
that 

5th,  Whchever  the  water  of  the  upper  line  is 
in  plenty,  fiifficient  to  allow  of  the  tranfmiffioA 
of  a  lock  full  of  water  to  the  lower  level,  the  ma- 
chinery of  this  invention  may  be  left  at  reft,  and 
veflels  may  pafs  and  repafs  by  the  operation  of 
the  common  lock  :  whereas  in  the  other  inven- 
tions alluded  to,  no  boat  or  veflTel  can  pafs  or  re- 
pafs without  working  the  machinery,  though  the 
water  be  ever  fo  abundant. 
'  6th,  On  the  fuppofition  that  the  lock  ufed  in 
this  invention,  is  conftrudted  as  the  common  gate 
lock  for  the  tranfmiflion  of  water,  this  farther  and 
important  advantage  afifes,  l^iz.  that  Ihould  the 
machinery  of  the  plunger  or  plifngers  be  at  any 
time  difordered,  boats  may  ftill  pafs  and  repafs  as 
through  the  common  gate  lock ;  whereas,  fhould 
any  accident  embarrafs  the  machinery  of  the  other 
locks  already  alluded  to,  the  whole  navigation  it 
obftru6led. 

In  witnefs  whereof,  &c, 
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XV^  Specification  of  the  Patent  granted  to  Mr^ 
James  Weldon,  of  the  City  of  Lichfield^  and 
Co  wily  of  the  fame  ;  for  his  Improvements  on  a 
Machine  or  Mill  for  grinding  Bark,  and  Various 
aber  Articles^  and  for  which  he  obtained  former 
Letters  Patent  in  January,  One  Thoufand  Seven 
Hundred  and  Ninety-tight  *. 

Dated  February  17,  1801. 

WITH    A    PLATE. 

X  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the 
faid  provifo,  I  the  faid  James  Weldon  do  hereby 
declare  my  invention  of  certain  new  improve- 
ments on  my  faid  machine  or  mill,  for  grinding 
baric  for  tanners,  that  the  fame  improvements  ex- 
tend to  all  kinds  of  cylindrical  or  fteel  mills,  for 
the  purpofe  of  grinding  wheat,  malt,  or  any  other 
kind  of  grain,  and  may  be  applied  to  various 
other  ufeful  ourpofes.  I  defcribe  the  fame  as  fol- 
lows :  My  former  method  of  confi:ru6ting  mill^ 
for  grinding  bark  is  chiefly  of  caft-iron,  the  teeth 
or  cutters  thereof  caft  with  them;  and  the  method 
of  keeping  them  fliarp,  or  renewing  their  teeth,  is 
to  chip  or  cut  them  with  a  hammer  and  chifTel  j 
and  the  method  of  making  and  conftruiling  what 
are  commonly  called  fteel-mills,  for  the  pfurpofc 
of  grinding  malt,  &c.  are  chiefly  made  of  malle- 
able iron  cafe-hardened,  the  teeth  of  which  are 
cut  or  raifed  out  of  the  folid  by  means  of  chiflTels 

*  Publifhed  in  our  tenth  volume^  ^agc  77. 
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and  files,  and  are  kept  Iharp  by  the  fame  method. 
But  in  order  to  avoid  thefe  di  faculties,  and  make 
them  (the  teeth)  more  durable  and  lafting,  and 
that  the  ufer  of  fuch  mills  or  machines  may  be  able 
to  Iharpen  his  own  mill  or  machine,  and  keep  the 
fame  in  repair  without  lending  them  to  the  maker, 
I  have  conftru6led  them  wirh  loofe  or  moveable 
teeth,  which  may  be  taken  out  at  any  tim.e,  and 
by  grinding  them  on  a  common  grinding-flone, 
may  be  iTiarpened  and  kept  in  order,  or  by  re- 
placing the  teeth  Ifhould  they  wear  out,  the  ma- 
chine will  then  be  as  good  as  new :  and  to  fhew 
the  nature  of  my  invention,  I  have  added  draw- 
ings on  the  oppolite  fide  hereof,  but  as  the  prin- 
ciple of  the  machine  or  mill  for  grinding  bark 
is  the  fame  as  that  of  my  former  patent,  it  is  not 
neceflfary  to  defcribe  any  more  of  it  than  the  man- 
ner in  which  the  loofe  teefli  are  to  be  fixed, 
which  may  be  the  fame  as  that  defcribed  in  the 
drawing  for  a  corn  mill,  or  by  any  other  method 
I  may  think  moft  proper.  Fig.  i.  (Plate  VI.)  re- 
prefents  the  different  parts  of  a  mill  for  grinding 
bark,  corn,  &c.  and  the  manner  in  which  it  is 
conftrufted.  A,  is  a  hopper  made  of  wood,  tin, 
or  fheet-iron,  which  receives  the  corn/ or  any 
thing  that  is  to  be  ground.  B,  is  the  axis  of  the 
ball  or  inner  part  of  the  mill,  which  may  be  made 
of  wrought  or  caft  iron.  C,  is  a  conical  covering, 
which  prevents  the  materials,  to  be  ground,  from 
lodging  on  the  cap,  which  may  be  made  of  wood, 
tin,  or  ftieet-iron.  DD,  is  a  loofe  cap,  which 
fattens  and  fecures  the  loofe  teeth  of  the  bail  or 
inner  part  of  the  mill,  by  means  of  four  fcrews 
reprefented  by  b.  E,  reprefents  one  fide  of  the 
ball  or  inner  part  of  the  mill  filled  with  teeth. 
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G9  ftews  one  half  of  the  inner  part  of  the  niiU 
without  teeth,  wherein  may  be  feen  the  manner 
in  which  the  teeth  are  kept  in  their  places,  d  dj 
ihews  the  fubftance  of  the  metal,  which  is  of  caft- 
iron.  HH,  (hews  the  bottom  flanch  that  holds 
the  teeth,  and  is  caft  with  the  body  part  of  the 
cone,  aaa,  fhews  the  outer  cylinder,  which  is 
caft  altogether,  and  fhews  in  what  manner  the 
loofe  teeth,  F,F,  are  fixed  in  it.  II,  is  a  flanch 
which  faftens  or  holds  the  loofe  teeth  of  the  outer 
part  of  the  mill  by  means  of  fix  fcrews,  as  (hew^i 
Dy  fig.  3.  KK,  is  the  bridge  which  carries  the 
.inner  part  of  the  mill,  and  is  fattened  to  the  outer 
cylinder  by  means  of  two  fcrews,  f,  c.  L,  is  the 
lower  part  of  the  axis.  M,  the  brafs  ftep  on 
which  the  axis  works.  N,  is  a  plate  in  which  the 
regulating  fcrew  works,  and  is  made  of  wrought 
iron.  O,  the  regulating  fcrew.  Fig.  2,  reprefents 
the  under  fide  of  the  outer  cylinder,  with  the 
tridge  K,  and  the  box  which  contains  the  brafs 
ftep  M.  Fig.  4,  reprefents  one  of  the  loofp 
teeth  on  the  outer  part  of  the  mill.  Fig.  5,  re- 
prefents one  of  the  teeth  on  the  inner  part  of  the 
mill :  thefe  teeth  may  be  made  of  caft-iron, 
wrought-iron,  or  fteel,  or  any  metal  or  materials 
that  may  be  thought  moft  proper.  Thefe  mill^ 
or  machines  are  not  confined  to  any  precife  forr^s 
or  Ihape,  and  may  be  made  of  any  metal  or  may 
terials  I  may  think  moft  fuitable.  They  may  he 
worked  either  as  hand-mills  or  horfe-mills,  or  by 
liny  other  power  that  can  be  applied  tq  thew.  I^a 
l^itnefs  whereof;j  &c. 
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JCVI.  specification  of  the  Patent  granted  to  M^Jfrs^ 
John  White,  of  the  PariJJj  of  Saint  Paul,  Co^ 
vent  Garden,  in  the  County  of  Middleftx,  Tin^ 
plate-worker,  and  James  Smethurst,  of  Saint 
Margaret S'bill,  Southwark,  in  the  County  of  Sur- 
rey, Tin-plate-worker  ;  Jor  their  Invention  of  an 
improved  Lamp-rburner. 

Dated  November  15,  1800. 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the 
iaid  provifo,  we  the  faid  John  White  and  James 
Smethurft  do  hereby  defcribe  and  afcertain  the 
nature  of  our  faid  invention,  and  in  what  manner  ' 
the  fame  is  to  be  performed,  as  follows ;  that  is 
to  fay  :  Our  faid  invention  confifts  in  an  im- 
provement of  the  burner  of  a  lamp,  commonly 
(railed  Argand's  patent  lamp ;  for  which  lamp  his 
prefent  Majefty  granted  his  royal  letters  patent, 
bearing  date  on  or  about  the  fifteenth  day  of 
March,  in  the  twenty-fourth  year  of  his  reign,  to 
Ami  Argand,  of  Great  Marlborough-ftreet,  Soho, 
gentleman,  as  defcribed  in  his  fpecification,  in- 
rolled  in  the  petty-bag-office,  in  his  faid  Ma- 
jefty's  High  Court  of  Chancery,  oa  or  about  the 
third  day  of  July  1784,  Our  faid  improvement, 
confifting  in  giving,  or  caufing,  a  more  free  and 
plentiful  fupply  of  oil  to  the  ignited  part  of  the 
wick,  by  which  contrivance  it  burns  better,  re- 
quires fnuffing  lefs  frequently,  and  burns  well 
with  oil  of  an  inferior  quality ;  and  has  this  far- 
ther advantage,  t&at  the  burner  can  be  more  ea- 
Jily  cleaned  than  burners  of  the  common  contri- 
Y^nce.    Thefe  advantages  ar?  obtained  by  leaving 

more 
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more  room  or  fpace  between  the  two  tubes  where 
the  cotton  or  wick  is  ufually  placed  than  hitherto : 
it  will  be  neceffary,  in  this  cafe,  to  reduce  this 
fpace  at  the  top  by  putting  on  a  ring  or  piece, 
conically  or  otherwife  formed,  that  the  cruft  or 
cinder  may  be  conveniently  bruflied,  or  otherwife 
taken  oft ;  or  the  fame  effe6ls  may  be  produced 
by  a  creafe  or  enlargement  of  the  fpace  near  the 
top,  beginning  at,  or  below,  the  place  to  which 
the  oil  flows,  artd  fo  formed  as  to  reduce  the 
fpace  2iX  the  upper  extremity  to  the  ufual  dimen- 
lions,  Nearly  the  fame  efFedls  may  be  produced 
by  fupporting  a  ring  or  rings  upon  pillars  or  bars, 
or  by  making  flits  or  openings  in  the  fides  of 
the  tubes,  or  by  caufing  flues  or  creafes  to  be 
niade  in  the  furface  of  the  tubes,  or  otherwife, 
furrounding  the  furface,  irregular  or  difcontinu- 
ous,  fo  as,  by  any  means,  to  leflen  the  points  of 
contadl  between  the  cotton  and  the  furface  of  the 
tubes,  and  thus  afl[ift  the  afcent  of  the  oil  by 
capillary  attraction.     In  witnefa  whereof,  &c, 


Observations  by  the  Patentees. 

The  Patentees  defire  to  ftate,  that  there  are 
other  advantages  in  their  improvement  on  Ar- 
gand's  lamps,  than  t^iofe  pointed  out  in  the  above 
fpccification,  viz. 

Firfl:.  Argand's  lamps  have  hitherto  confumed 
fpermaceti  oil  only  ;  whereas,  by  this  improve- 
ment, either  whale,  elephant,  feal,  or  feed  oils, 
may  be  ufed,  and  will  produce  as  much  light  as 
the  former,  and  generally  may  be  purchafed  at 
about  half  the  price. 

Secondly^ 


Digitized  by 


Google 


On  the  Vekcity  of  Fluids,  &?r.  ^95 

Secondly.  The  quantity  confumed  by  thefc 
improved  lamps  is  lefs,  in  the  proportion  of  at 
leaft  four  to  five. 

Thirdly.  The  inconvenience  hitherto  com^ 
plained  of  in  the  means  of  keeping  them  clean, 
is  by  this  improvement  removed,  and  the  ca- 
pillary tubes  of  the  cotton  wick  are  prevented 
from  ever  being  obftrucfted  by  the  glutinous  prin- 
ciple of  the  oil ;  as  the  fpace  between  the  tubes, 
whiqh  enclofe  the  wick,  are  wider,  and  thereby 
admits  a  much  larger  body  of  oil  between  them 
than  in  the  ufual  conftrudlion.  A  conical  cap 
confines  the  cotton  in  the  line  of  contadl  with  the 
flame,  which,  being  made  to  remove  at  pleafure, 
permits  the  introduction  of  a  brulh  or  other  ia- 
ftrument  between  tlie  tubes. 


S5a: 


XVII.  Remarks  on  the  Velocity  with  which  Fluids 
ijfue  from  Jperiures  in  the  Vejfels  which  contain 
them.  By  the  Rev.  Matthew  Young,  D.  jD. 
S. F.r.C.  DMnd  M.  R.  I.  A. 

WITH    A   PLATE. 

From  the  Transactions  of  the  Royal  Irish 

ACAPEMY. 

W  HEN  water  iflues  from  a  fmall  aperture  in 
the  bottom  or  fide  of  a  veflel,  which  is  kept  con- 
ftantly  full,  it  has  been  fuppofed,  that  the  force 
accelerating  the  loweft  plate  of  water,  of  inde- 
finitely little  altitude^  immediately  over  the  ori- 
fice. 
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fice,  is  the  weight  of  the  incumbent  water  oiily  * 
and  therefore,  that  after  the  motion  of  the  plate 
has  once  commenced,  the  preiTure  of  the  incum- 
bent column  will  be  diminiftied,  and  of.  confe- 
quence  the  force  accelerating  the  plate,  during 
its  defcent  through  its  own  altitude,  will  not  be 
conftant. 

'  But,  in  faA,  it  is  not  the  prefTure  of  the  in- 
cumbent water,  which  accelerates  the  loweft 
plate ;  for  ^ery  plate  of  water  immediately  in- 
cumbent over  the  hole,  abftradling  from  all  la- 
teral preflure,  begins  to  be  accelerated  equally  at 
the  fame  moment ;  and  therefore  the  incumbent 
column,  exclufive  of  any  lateral  preflure,  could 
produce  no  increafe  of  velocity,  in  proportion  to 
its  increafed  height.  The  force  which  really  ac- 
celerates the  ifluing  plate,  is  the  preflure  of  the 
ambient  water,  which  furrounds  the  Cylinder  im- 
mediately over  the  aperture;  and  this  lateral  pref- 
fure  being  communicated  to  the  upper  furface  of 
the  plate,  muft  be  as  much  encreafed  by  the  ve- 
locity of  the  fuperior  descending  plate,  as  it  is 
diminifhed  by  that  of  the  inferior  ifluing  plate, 
fo  as  to  remain  conftantly  of  the  fame  magnitude. 

On  this  principle  it  c^n  be  eafily  demonfl:rated, 
that  the  velocity  with  which  water  fpouts  from  an 
aperture  in  the  bottom  or  fide  of  a  veflel,  is  equal 
to  that  which  a  heavy  body  would  acquire  in  fall- 
ing through  the  height  of  the  fluid  above  the 
orifice. 

This  demonfl:ration,  however,  as  Mr.  Atwood 
obferves,  is  true  only  on  hypothefis  that  the  wa- 
ter fuffers  no  refiftance,  but  iflues  in  a  cylindri- 
cal or  prifmatic  form  correfponding  to  the  hole. 
But,  in  fadl,  the  velocity  of  the  water  according 
to  theory  will  be  diminished  by  the  fridlion  of 
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tjtie  particles  againft  the  edges  of  the  orifice,  from 
^eir  mutual  attrailion,  by  which  the  ifluing  par- 
ticles are  retarded  by  thofe  which  are  ftill  in  the 
Teflel,  and  have  not  acquired  the  velocity  of  thofe 
which  I  precede  them,  but  principally  from  the 
obliquity  of  their  motions. 

For,  as  Chev,  Du  Buat  obferves,  when  water 
iffues  from  an  orifice,  the  particles  will  flow  from 
aU  fides,  towards  the  orifice,  with  an  accelerated 
motion,  and  in  all  diredlions.  If  the  orifice  ba 
horizontal,  that  filament  of  particles,  which  an- 
fwers  to  the  centre  of  the  hole,  will  defcend  in  a 
vertical  line,  and  will  fufFer  no  other  refifl:ance 
than  that  of  the  fridlion  caufed  by  the  excefs  of 
its  velocity  above  that  of  the  collateral  filaments, 
or  by  the  retardation  which  arifes  from  the  at- 
traction fubfifting  between  them.  The  other  fila- 
ments, after  they  have  defcended  vertically  for 
fome  time,  are  compelled  to  turn  from  their  ver-f 
tical  courfe,  and  to. approach  the  orifice  in  differ- 
ent curves^  and  when  they  arrive  at  it,  their  di- 
reAions  become  more  or  lefs  horizontal,  accord- 
ing as  they  pafs  nearer  to  or  father  from  the  edge 
of  the  orifice.  The  motion  thereof  is  decom- 
pofed  according  to  two  diredlions,  the  one  hori- 
zontal, which  is  deftroyed  by  the  equal  and  con- 
trary refinance  of  the  filaments  which  are  diame- 
trically oppofite ;  the  other  vertical,  in  propor- 
tion to  which  the  quantity  of  water  difcharged  is 
to  be  eftimated.  Hence  we  fee,  that  the  vertical 
velocity  of  the  filaments  decreafes  from  the  centre 
of  the  orifice  to  its  circumference ;  and  that  the 
total  difcharge  is  lefs  than  if  all  the  filaments 
had  iffued  vertically  in  the  fame  manner  with 
that  which  anfwers  to  the  centre  of  the  aperture. 
It  alfo  follows,  that  the  filaments  which  arc  nearer 
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to  the  centre,  moving  fafter  than  thofe  whfC& 
are  nearer  to  the  edges,  the  vein  of  the  iluid^ 
after  it  has  iflued  from  the  orifice,  will  form  a 
cone  whpfe  bafe  is  the'orificc  ;  thdt  ta  to  fay,  thatf 
its  diameter  will  diminiib,  at  leaft,  to  a  certain 
diftance,  becaufe  the  exterior  filaments  are  gra- 
dually drawn  on,  in  confequence  of  their  mutual 
tttra6tion,  by  the  interior  filaments  whofe  velo- 
city is  greater ;  whence  there  follows  a  diminution 
in  the  diameter  of  the  vein. 

This  manner  of  accounting  for  the  contra<?Hon 
<if  the  vein  feems  more  reafonable  than  that  which 
is  given  by  Newton  ;  as  there  appears  to  be  no 
adequate  caufe  for  the  acceleration  of  the  water, 
after  it  has  been  difcharged  from  the  orifice. 

The  diminution  of  the  mean  velocity  of  the 
water,  caufed  folely  by  the  obliquity  of  the  mo- 
tions of  the  iflTuing  particles,  exclufive  of  any 
other  impediment,  may  be  thus  determined  :f 

httmn  (Fig.  i.  Plate  VII.)  be  the  diameter  of 
the  aperture  in  the  veflfel  ABDC  filled  with  Wa- 
ter: in  whatever  direAion  the  water  iflues,  its 
velocity  in  that  direftion  will,  in  all  cafes,  be  the 
fame,  becaufe  the  preflure  of  fluids  is  the  fame 
in  all  dire<ftions;  thus,  whether  a  fluid  fpouti 
perpendicularly  upwards  or  downwards,  horizon- 
tally or  obliquely,  the  fpace  through  which  it  is 
proje(3-ed,  in  a  given  time,  is  the  fame.  Now  to 
determine  this  direction,  fince  the  horizontal  and 
vertical  preflures  are  equal,  the  ifluing  particles 
will  aflume  the  intermediate  direction,  which 
will  therefore  form  an  angle  of  45^.  with  the 
plane  of  the  orifice :  its  vertical  velocity  there- 
fore will  be  lefs  than  its  direft  or  total  velocity 
in  the  proportion  of  the  diagonal  of  a  fauare  to 
its  fide,  or  as  7  to  5  nearly ;  but  the  particles  of 

the 


Digitized  by 


Google 


ijffuing  from  Apfirtwres.  ^ 

1^  ^e^tral  filament  iifue  wkh  the  full  velocity^ 
due  to  the  entire  height  of  the  water ;  therefore 
the  velocity  of  the  central  particles  will  be  to  the 
neaci  velocity  as  7  to  the  mean  between  7  and  5, 
er  as^  7  to  6,  This  is  the  diminution,  as  has  been 
&id»  which  takes  place  in  coni'cquence  folely  of 
the  obliqtiity  of  the  motions  with  which  the  par- 
ticks  iffue  from  the  orifice :  if  the  other  caufes  of 
i^etardatbn  be  taken  into  the  account,  we  may 
conclude,  that  the  velocity  fhould  be  diminifhed 
perh^s  in  the  ratio  of  8  or  even  9  to  6  ;  which 
Kcorcb  very  well  with  experiments.  Thus  Pole- 
HUB  niakes  the  ratio  of  the  dian^ters  of  the  con«* 
ti»£ted  vein  and  aperture,  which  is  the  feme  with 
tliat  of  the  mean  and  greatcfl:  velocity,  to  be  as 
51  to  d| ;  Bernouilli  5  to  7;  Chev.  Du  Buat  6  to 
9;  When  the  orifice  is  infinitely  little,  the  cy- 
linder of  ifluing.  water  becomes  a  fingle  filament^ 
wiiich  is  therefore  difchargcd  without  any  obli- 
quity; and  there  will  be  no  diminution  of  vclo^ 
City,  except  fuch  as  arifes  from  fri6Hon  and  the 
tenacity  of  the  particles;  If  the  aperture  be  in* 
creafed  fo  as  to  become  equal  to  the  bafe  of  the 
veffel,  the  column  of  water  will  then  defcend  like 
a  &lling  body,  and  therefore  the  velocity  will  be 
the  fame  as  before ;  but  it  will  not  acquire  this 
Telocity  until  the  uppwnoft  plate  of  water  has 
been  difcharged.  At  the  beginning  of  the  mo- 
tion, the  firfl:  or  loweft  plate  will  flow  out  with  a 
velocity  indefinitely  littlct ;  the  next  plate  with  a 
greater  velocity ;  and  fo  on,  until  the  upper  plate 
Ihall  have  defcended  to  the  orifice,  which  will  then 
ifiue  with  the  greateft  velocity.  .  Biit  if  the  veflil 
be  fuppofed  to  be  kept  conftantly  full,  the  velo- 
city of  the  effluent  water  will  increafe  fo  as  at 
length  tQ  become  equal  to  th^  whi^  «  heavy 
O  %  body 
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body  would  acquire  in  falling  from  an  infinite 

height. 

Since  the  middle  filament  of  particles  is  dif- 
charged  with  the  full  velocity  due  to  the  entire 
altitude  of  the  fluid  above  the  orifice,  experiment* 
made  on  the  diftance  or  height  to  which  fluids 
fpour,  will  be  found  to  agree  very  well  with 
theory,  but  it  by  no  means  follows,  that  all  the 
filaments  fhould  be  difcharged  with  the  fame  velo- 
city :  the  quantity  of  the  fluid  therefore  difcharg* 
cd  in  a  given  time,  may  be  lefs  than  that  which 
would  be  discharged,  if  all  the  filaments  were 
difcharged  with  the  velocity  due  to  the  entire  al- 
titude; becaufe  this  quantity  depends  on  the 
mean  velocity  of  all  the  filaments.  Hence  there- 
fore it  cannot  be  inferred  from  thefe  experiments, 
compared  with  thofe  which  relate  to  the  height  or 
(iifl:ance  to  which  the  fluid  fpouts,  that  the  velo- 
city of  the  water  in  the  orifice  is  lefs  than  that 
which  is  due  to  the  entire  altitude  ;  and  that  it  is 
accelerated  immediately  after  it  gets  out  of  it ;.  ht* 
caufe  the  diftance  to  which  the  fluid  fpouts  de-^ 
pends  on  the  central  filament  only,  but  the  quan-* 
tity  difcharged  on  the  mean  velocity  of  the  whole. 

To  bring  this  queftion  to  the  teft  of  experiment, 
if  all  the  particles  were  equally  a9celerated  at  their 
difcharge  from  the  orifice,  and  immediately  after 
they  leave  it,  they  ought  all  to  *be  projected  ho* 
rizontally  to  the  very  fame  diftance  upon  an  hori-r 
zontal  plane  ;  but  on  experiment  I  found,  that 
when  the  fluii;!  fpouted  through  an  orifice  of  ,08 
of  an  inch  diameter,  and  was  kept  conftantly  at 
the  fame  height,  the  greateft  and  leaft  diftances 
at  which  it  ftruck  the  horizontal  plane  were  nearly 
15  and  12  inches;  but  thefe  diftances  are  propor^- 
tional  to  the  velocities  with  which  they  are  dif- 
charged. 
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cliarged.  It  follows  therefore,  that  all  the  parti- 
cles are  not  projected  with  the  fame  velocity.  It 
is  to  be  obfetvcd,  that  the  particles  which  are  dif- 
charged  with  the  grcateft  and  leaft  velocities  are 
few  in  comparifon  of  thofe  which  are  difcbarged 
yirith  interrncdiate  velocities,  for  while  the  ehtirc 
Ihower  extended  from  15  to  i  a  inches  on  the  ho- 
rizontal plane,  the  denfer  part  was  found  to  oc- 
cupy only  the  fpace  between  144^  and  124  inches; 
fo  that  the  limits  of  the  velocities  of  the  parts  of 
the  denfer  Ihower  were  as  7  and  6,26;  but  the 
limits  of  the  whole  were  15  and  12,  or  as  7  and 
5,6 ;  and  the  Hmits  by  theory  are  as  7  and  5* 
But  we  may  perceive,  that  when  the  fluid  fpouts 
horizontally,  the  particles  which  iflue  from  the 
upper  part  of  the  aperture,  and  which  therefore 
ought  to  move  with  the  leaft  velocity,  muft  en-» 
counter  thofe  below  them  moving' with  a  greater 
velocity,  which  .will  increafc  the  diftance  to 
w^ich  they  are  projected  on  an  horizontal  plane, 
Likcwife,  the  particles  which  iffue  from  the  loweft 
part  of  the  orifice,  and  which  ought  to  move 
with  a  lefs  velocity,  than  that  with  which  thofe  in 
the  axis  move,  in  the  ratio  of  5  to  7,  will  have 
their  velocity  increafed  by  their  being  at  a  greater 
depth.  The  limit  therefore  of  the  ratio  of  the 
diftances  to  which  the  particles  are  projefted  on 
an  horizontal  jplane,  muft  be  lefs  than  that  which 
refults  from  the  theory  of  water  ifluing  through ' 
an  horizontal  aperture.  But  it  is  obvious  that  the 
greater  depth  of  the  lower  particles,  when  the 
orifice  is  vertical,  cannot  account  for  the  entire 
difference  of  diftance  to  which  the  particles  are 
projeded ;  for  the  depth  of  the  orifice  being  8,55 
inches,  and  the  diameter  of  the  orifice  ,08  of  an 
inch,  the  velocities  on  account  of  the  difference  of 
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lieptfa  would  be  only  as  \/8,55  to  ^8,63,  or  if 
14,6  to  15  nearly.  Perhaps  it  might  be  laid,  thac 
this  difference  of  diftance  was  caufed,  not  by  the 
different  velocities,  but  by  the  different  directions 
in  which  the  particles  are  difchargcd ;  fo  that 
thofe  which  are  proje6led  in  tfc 
will  ftrike  the  horizontal  pkn 
Ifancc  than  thofe  whi<ih  are  p 
edges  of*  the  orifice  with  the  laoie  yeiociry,>cwi 
in  a  different  diredtion.  But  this  cannot  be  thtf 
caufe;  for  when  the  aperture  is  horisiontal,  ^ 
partiplcs  which  iflue  frcMii  the  oppofite  iSdes  m^  n 
ei  the:  orifice  (fig.  a.)  meeting  each  otheit,  deftroy 
their  convergence,  and  afterwards  proceed  in  tihtt 
diredlion  of  the  axis  of  the  vein,  and  therefore  tbd 
Tein  will  continue  nearly  of  the  ikmc  diameter  t 
whereas,  if  the  particles  croffed  each  other,  with 
txhe  faiwe  velocity,  in  different  dirediions,  they 
would  defcribc  interfedting  parabolas  «v,  mtj  attd 
the  diameter  of  the  vein  would  continually  in- 
ereafe*  In  order  to  'determine  whether  this  wer* 
the  cafe,  I  caufed  the  fluid  to  iffue  through  an 
aperture  in  the  bottom  of  the  veffel,  and  at  the 
difi-aiice  of  .  2  inches  I  found  the  diameter  of  thd 
rein  ^'little  increaied,  when  the  velocity  of  the 
efflux  was.  confiderable  ;  but  not  fenfibly  aug-^ 
menred,  when  the  velocity  was  much  diminifhed; 
Since  the  dilatation  of  the  vein  in  this  cafe  de^ 
pends  on  the  velocity  with  which  the  water  iffues 
from  the  aperture,  it  is  to  be  inferred,  that  it  i« 
caufed  by  the  reliftance  of  the  air,  which  pro* 
ducing  a  retardation  of  the  preceding  particles^ 
thofe  v'hich  follow  impinge  againft  them,  and  the 
thicknefs  of  the  vein  is  increafed ;  for  the  fame 
reaion  as  when  the  jette  is  made  perpendicularly 
upwards^  abroad  head  is  fami<ed  in  confequence 
>  of 
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of  the  fetardarion  of  the  uppcrmoft  particles* 
Now  iince  it  appears,  that  the  dilatation  of  the' 
tcid  which  arifes  either  from  the  different  direc- 
tions of  the  particles,  or  the  refiftance  which  they 
todef go  from  the  air,  or  both  together,  cannot 
account  for  the  difference  of  diftance  to  which  the 
particles  are  projeiSled  on  an  horizontal  plane,  we 
muft  conclude  that  this  difference  is  caufed  by 
the  different  velocities  with  which  they  efcape 
from  the  orifice. 

When  a  tube  mnrs  (Fig.  3-)  is  inferted  into  the 
Veflel  ABCD,  it  is  found,  that  the  velocity  ift 
increafed  nearly  in  the  fub-duplicate  ratio  of  the 
length  of  the,  pipe,  when  the  tubes  are  fhort ; 
and  that  it  approaches  nearer  to  that  fub-duplicate 
tatio,  according  as  the  length  of  the  pipe  is  xt^ 
treafed.  To  account  for  this  increafe  of  velocity 
has  appeared  a  matter  of  fome  difficulty,  Iince 
the  water  cannot  iflue  at  r  j  with  a  greater  velo- 
city than  it  enters  at  w  n ;  and  it  does  not  appear 
how  the  velocity  at  m  n  can  be  increafed  by  in-* 
ferting  a  tube  beneath  it.  In  order  to  explain  the 
taufe  of  this  cfFeA,  we  are  to  conflder,  that  the 
whole  force  with  which  the  plate  mn  is  preflTed 
down  is  the  weight  of  a  column  of  water  equal  to 
tmnf^  together  with  the  weight  of  a  column  of 
air  of  the  fame  bafe,  reaching  to  the  top  of  the 
atmoffrfiere  ;  and  the  whole  force  with  which  it  il 
preflTed  up  is  the  weight  of  an  equal  column  of 
iair,  diminifhed  by  the  weight  of  a  column  of 
water  equal  to  ;w«.r  J ;  therefore  the  adlual  force 
with  which  the  plate  "mn  \%  preflfed  down  is  the 
height  of  a  column  of  water  equal  to  efrs ;  the  ve-^ 
locity  therefore  with  which  the  plate  ;?/»  will  iflfue 
through  the  orifice  mn  will  be  the  fame  as  through 
the  orifice  r  j  in  thavefTel  A^^D;  that  is,  equal  to 
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the  velocity  which  a  heavy  body  would  acquite  In 
felling  through  the  altitude  e  r  ;  and  all  the  plated 
of  water  in  the  tube  mnrs  will  defcend  with  the 
fame  velocity ;  for  they  cannot  defcend  fafter, 
becaufe  otherwife  there  would  be  a  vacuum  left  in 
the  tube,  which  is  prevented  by  the  upward  pref- 
fure  of  the  atmofphere.     And  the  velocity  of  the 
effluent  water  will  be  the  fame,  whatever  be  the 
preflure  of  the  atmofphere,  provided  the  weight 
of  a  column  of  air  of  the. fame  bafe  with  rj,  and 
whofc  height  is  equal  to  that  of  the  atmofphere, 
be  either  greater  than  or  equal  to  the  weight  of 
the  pillar  of  water  m«ri.     This  might  be  proved 
experimentally  by  a  vcffel  of  water  with  a  pipe  in- 
ferted  in  the  bottom,  placed  under  an  exhaufted 
receiver.     But  as  the  operation  of  exhauftion  is 
obftruAed  more  by  the  evaporation  of  water  than 
of  mercury,  it  will  be  better  to  ufe  mercury  in 
thefe  experiments.     Now  if  D  be  the  defecSt  of 
the  gage  from  the  ftandard  altitude,  it  will  mea- 
fure  the  prefliire  of  the  air  on  the  furface  of  the 
mercury  in  the  veffel ;  let  A  be  the  altitude  of 
the  mercury  in  the  veffel  above  the  upper  orifice 
of  the  pipe,  and  P  the  length  of  the  pipe;  then 
the  whole  force  preffing  downwards  the  plate   of 
mercury  which  is  immediately  in  the  upper  orifice 
of  the  pipe,  will  be  =  D  +  A;  and   the  whole 
force  preffing  the   fame  plate  upwards  will   be 
D — P;  and  the  difference  between   thefe  forces 
will  be  the  abfolute  force  preffing  the  fame  plate 
of  mercury  downwards;  while  D  is  greater  than 
P,  this  abfolute  force  will  confequently  be  equal 
toA+P;  when  D  =  P,  D — P  vanifhes,  and  the 
force  preffing  the  plate  downwards  is  ziD  +  Ais 
P+A;  hence  therefore  no  variation  in  the  time 
of  the  efflux  will  be  perceived,  while  the  altitude 
-  4  of 
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of  the  mercury  in  the  gage  is  equal  to  or  lefs  than 
the  difference  between  the  length  of  the  pipe  and 
the  ftandard  altitude.     When  D  is  lefs  than  P, 
the  force  upwards  is  alfo  nothing ;  and  therefore, 
as  before,  the  whole  force  preffing  the  plate  down- 
wards is  =  D+A  ;  and  A  being  given,  it  decreafes 
according  as  D  decreafes ;  and  when  D  vanifhes, 
that  is,  when  the  receiver  is  abfolutely  exhaufted, 
the  force  becomes  equal  to  A,  and  the  time  of 
the  efflux  will  be  the  fame,  as  if  the  pipe  had  not 
been  inferted  in  the  bottom  of  the  veflel.     To  try 
the  truth  of  thcfe  things  by  experiment,  I  inferted 
a  tube  7,8  inches  long  in  a  cylindrical  veflel,  and 
clofing  the  orifice  of  the  pipe,  I  filled  the  veflel 
with    mercury  to  the  height  of  6   inches;  then 
placing  the  apparatus  under  the  receiver  of  an  air- 
pump,  when  the  barometer  was  at  30  inches,  and 
the  gage  at  28,5,  the  time  of  the  eflfiux  was  26 
feconds :  when  the  experiment  was  repeated  pre- 
cifely  in  the  fame  manner,  but  in  the  open  air, 
the  time  of  the  efflux  was  only  19  feconds.     Now 
as  the  gage  fl:ood  at  28,5   the  defedl  D  was  30 — 
28,5  =  1,5,  and  the  preflure  on  the  plate  of  mer- 
cury was  =6+ii  =  7i;  in  the  open  air  the  pref- 
fure  was=6+7,8  =  13,8;  therefore  the  ratio  of 
the  velocity  of  the  efflux  in  both  cafes,  which  is 
the  fame  with  the  reciprocal  ratio  of  the  times, 
was  Vyi  to  \/i3,8,  or  as  2,73  to  3,7;  but  2,73^ 
is  to  3,7  as  19  to  26  very  nearly.     No  difference 
was  obferved  in  the  times  of  the  efflux,  when  in 
the   open  air  and  exhaufled  receiver,  unlefs  the 
gage  fl:ood  higher  than  224^  inches  ;  that  is,  un- 
lefs  the  height  of  the   mercury  in  the  gage   was 
greater  than  the  difference  between  the  length,  of 
the  pipe  and  the  ftandard  altitude.     In  another 
Vol.  XV.  P  experi- 
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experiment,  when  the  gage  flood  at  27,9,  the 
height   of  the   barometer  was   29,9 ;  the  defeft 

therefore  was  n  2,  and  the  preffure  =  8.    But  V8 

=  2,828,  and  ^13,8  =  3,7  but  2,828  :  3,7  ::  19: 
24,  and  by  experiment  the  time  of  the  efflux  ap- 
peared to  be  23  feconds.  When  the  efflux  is 
made  in  vacuo,  it  is  obvious  to  obferve,  that  the 
pipe  is  not  filled  during  the  efflux,  as  it  is  while 
the  difcharge  4s  made  in  the  open  air. 

Since  the  column  of  water  in  the  pipe  mnr  s 
adds  to  the  preflure  which  the  plate  ni  n  fuftains, 
by  diminifhing  the  upward  prefFure  of  the  air 
through  the  pipe,  it  appears  that  it  produces  this 
increale  of  prellure  in  the  plate  mn  alone,  without 
producing  any  lateral  prefTure  in  the  water  which 
is  on  a  level  with  mn ;  for  it  is  manifefl,  that  if 
an  aperture  were  made  in  viHox  n  C,  the  velocity 
of  the  water  ifTuing  through  it  would  not  be  af- 
fe6led  by  the  infertion  of  the  pipe ;  and  confe- 
quently  that  the  plate  mn^  which  is  immediately 
in  the  orifice  of'the  pipe,  is  the  only  one,  on  the 
fame  level,  whofe  tendency  downwards  is  increaf- 
ed  by  the  infertion  of  the  pipe.  Hence,  the  par- 
ticles of  water  at  the  edge  of  the  aperture,  having 
their  perpendicular  prefTure  increafed  by  the 
weight  of  the  column  mnrs^  without  any  increafe 
of  their  lateral  prefTure,  they  will  ifTue  through 
the  orifice  mn  more  perpendicularly;  the  fides 
alfo  of  the  tube  will  obflruft  the  converging  mo- 
tion of  the  particles,  and  confequently,  on  both 
thefe  accounts,  the  quantity  of  water  difcharged 
through  a  pipe  thus  inferted  will  exceed  that 
difcharged  through  a  fimple  orifice,  in  a  greater 
ratio  than  the  fub-duplicate  of  the  height  of  the ' 

water. 


^ 


Digitized  by 


Google 


ijfuingfrom  Apertures.  i©7 

water.  And  according  as  the  length  of  the  pipe 
increafes,  the  ratio  of  the  quantity  of  water  ac- 
tually difcharged  by  experiment,  to  that  which 
fliould  be  difcharged  according  to  theory,  will 
increafe ;  becaufe  the  ratio  of  the  perpendicular 
to  the  horizontal  preffure  increafes,  in  the  ratio 
of  the  fum  of  the  depth  of  the  veflel  and  length 
of  the  pipe,  to  the  depth  of  the  veffel.  It  follows 
therefore,  that  experiments  made  in  this  manner, 
will  approach  nearer  to  coincidence  with  theory, 
than  when  made  with  a  fimple  orifice;  except 
either  when  the  tube  is  fo  long  as  that  the  friction 
of  the  fluid  againft  the  fides  of  the  tube  fhall  pro- 
duce a  fenfible  effeft,  or  when  it  is  fo  fhort,  as 
not  to  be  fufficient  to  give  the  particles  a  vertical 
direftion.  All  which  agrees  very  well  with  the 
experiments  made  by  the  ingenious  Mr.  Vince, 
of  which  he  has  given  us  an  account  in  the  Phil, 
Tranf.  for  the  year  1795.  Thus  he  tells  us,  that 
having  inferted  a  tube,  a  quarter  of  an  inch  in 
length,  into  a  cylindrical  veflel  12  inches  deep, 
he  found  that  the  velocity  did  not  fenfibly  differ 
from  that  through  t\\t  orifice  ;  the  caufe  of  which 
he  difcovered  to  be  this,  that  the  fl:ream  did  not 
fill  the  pipe,  but  that  the  fluid  was  contraftcd,  as 
when  it  flowed  through  the  fimple  orifice.  When 
the  pipe  was  half  an  inch  long,  infefted  into  a 
vefTel  of  the  fame  depth  as  before,  the  velocity  of 
the  water  from  the  pipe  and  from  the  orifice, 
which  ought  by  theory  to  have  been  as  \/i2,5  to 
Via,  or  as  49  to  48,  was  by  experiment  found 
to  be  nearly  in  the  proportion  of  4  to  3.  Now  if 
the  ratio  of  49  to  48  be  increafed  in  the  ratio  of 
7  to  6,  (becaufe  this  is  the  ratio  of  the  diminution 
of  the  velocity  on  account  of  the  contraction  of 
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the  vein,  and  this  contra<Slion  either  nearly  or  en- 
tirely vanilhes  in  a  pipe),  we  Ihall  have  the  ratio 
^^3>57  ^9  3-     When  the  pipe  was  an  inch  long, 
the  velocity  from  the  pipe  and  from  the  orifice, 
which,  according  to  theory,  ought  to  have  been 
as  \/i3  to  ^12,  or  as  26  to  25,  appeared   by  ex- 
periment, very  nearly  in  the  ratio  of  4  to  3 ;  now 
if  the  ratio  of  26  to  25  be  increafed  in  the  ratio 
of  7  to  6,  we  Ihall  have  the  ratio  of  3,64  to  3. 
When  he  made  ufe  of  longer  pipes,  the  velocity 
of  the  effluent  water  by  experiment  approached 
nearer  to  that  which  ought  to  have  been  difcharg- 
ed  according  to  theory;  fo  that  in  long  pipes, 
the  difference  between  theory  and  experiment,  he 
fays,  was  not  greater  than  what  might  be  expected 
from  the  fridlion  of  pipes,  and  other  caufes  which 
may  be  fuppofed  to  retard  the  velocity.     When 
he  inferted  a  pipe  of  the  fame  diameter  with  the 
aperture,  which  terminated  in  a  truncated  cone 
fixed  in  the  orifice,  (Fig.  4.  *)  he  expefted,  that 
the  quantity  of  water  discharged  in  a  given  time 
would  have  been  diminifhed,  becaufe  the  water, 
ifTuing  through  the  orifice  mriy  would  have  room 
to  form  the  vena  conira6la  in  the  enlarging  cone  ; 
but  he  found,  that  the  fam^  quantity  of  water  wa3 
difcharged,  as  if  the  pipe  had  continued  through- 
out of  the  fame-  diameter  with  the  orifice.     The 
reafon  of  this  is  manifeft  from  what  has  been  faid, 
for  the  preffure  of  the  air  will  not  fufi^er  the  trun- 
cated cone  to  remain  partly  empty,  as  it  would 
be   if  the  vena  contrai^a' wtXQ  formed;    it   will 
therefore  continue  full,  and  confequently  the  water 
will  pafs  through  it  in  the  fame  manner  as  if  the 

*  See  the  Philofophical  Tranfadions  for  the  year  1795. 
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water  in  the  cone,  furrounding  the  pipe  mabn, 
were  congealed. 

.  Mr.  Vince  likewife  inferted  into  the  bottom  of 
the  veffel  a  perpendicular  pipe,  in  form  of  a  trun- 
cated cone,  the  narrower  part  being  fixed  in  the 
orifice ;  by  which  he  found  the  efiiux  to  be  in^- 
creafed  more  than  if  he  had  inferted  a  cylindrical 
pipe  of  the  fame  length,  whofe  diameter  was  equal 
to  that  of  the  narroweft  part  of  the  conical  pipe. 
This  efFeA  may  be  explained  on  the  fame  princi- 
ple by  which  we  accounted  for  the  augmentation 
of  the  diameter  of  a  vertical  vein  of  water,  through 
a  fimple  orifice,  when  the  velocity  of  the  efiiux  is 
confiderable.  For  when  a  perpendicular  pipe  is 
inferted,  the  velocity  of  the  difcharge  being  con- 
fiderably  encreafed,  the  refifl:ance  from  the  air 
^ill  be  fo  likewife ;  and  thus  the  diameter  of  the 
vein  has  a  tendency  to  enlarge  itfelf ;  now  in  the 
widening  cone,  the  pipe  admits  of  this  augmen- 
tation, at  the  fame  time  that  it  increafes  the  ve- 
locity ;  but  the  cylindrical  pipe,  though  it  equally 
increafes  the  velocity,'  yet  it  does  not  permit  the 
vein  to  enlarge  itfelf,  and  by  thus  confining  it, 
the  efflux  is  obflrufted,  and  the  quantity  dif- 
charged  in  a  given  time  is  diminifhed.  Accord- 
ingly, under  the  receiver  of  an  air-pump,  even  in 
a  moderate  degree  of  exhaufl:ion,  there  is  no  dif- 
ference perceived  between  the  velocities  with 
which  a  fluid  is  difcharged  through  a  conical  or 
cylindrical  pipe. 
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XVIII.  Defcripiion  of  a  Sliding  Lever,  to  be  fixed  to 
the  under -Jide  o '  a  Cart,  for  the  Relief  of  Horfes 
v?hen  thrown  down  and  entangled  in  the  Thills,  in* 
vented  by  Mr.  John  Snart,  Optician,  Tooley^ 
Jireet,  London. 

WITH  A  PLATE. 

From  the  Transactions  of  the  Society  for 
the  Encouragement  of  Arts,  Manufactures, 
and  Commerce. 

1  HE  Society  wilh,  for  the  fake  of  humanity, 
to  alleviate  the  cruelties  to  which  horfes  are  fub- 
je6led,  and  hope  the  plan  here  given  will  afford 
a  ufeful  hint  for  further  improvements  in  this  line. 
This  machinery,  which  the  inventor  calls  an 
Alexippos,  will  afford  fome  advantages  in  loading 
carts,  where  the  common  length  of  the  cart  is  too 
fhort  for  the  articles  intended  to  be  carried. 

AAA,  plan  of  a  common  town  cart  inverted. 

BB,  Aiding  bars  or  levers,  /.  e.  the  Alexippos. 

C,  crofs-bar,  or  handle  of  the  Alexippos. 

D,  the  connefting  bar  to  proje<5t  the  Alex- 
ippos. 

EE,  flops,  to  prevent  over-drawing  ditto, 
ff,  ropes  and  hand-rings  to  projcdl  ditto,  which 
may  be  put  under  the  fliding.bars  BB. 
G,  prop  to  prevent  hanging  the  horfe. 
H  H,  the  bearing  plates  of  the  Alexippos, 
1 1,  the  pulleysy  or  fhivers. 
K,  the  extra  bar  for  country  carts.  ^  • 

L  L,  the  handfpikes  for  ditto. 
MM,  the  axle-tree,  or  fulcrum. 
N  N  «  w,  hind  and  fore  ear-breadths. 

OO,  the 
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Ill 


00,  the  extremities  of  the  Ihafts. 

P,  the  back  chain. 

Q,  the  prop. 

As  all  librating  bodies  aft  in  an  exaft  and.di* 
reft  ratio  to  theic  elongations  from  the  fulcra, 
conlidered  in  connexion  with  their  proportion  of 
weight,  and  vice  versd^  (the  firft  refinance  by  the 
inequality  of  their  matter  being  excepted),  it  ap- 
pears, that  as  is  the  folidity  of  the  part  refting  on 
the  fulcrum,  to  the  folidity  of  its  extremities,  fo 
is  its  refiftance  to  be  afted  upon  by  a  weight 
which  is  lefs  than  its  difproportion :  which  in- 
equality of  power  is  to  the  weight  added  in  an 
inverfe  ratio,  but  direftly  as  the  diminution. 

It  is  evident  that  the  conftruftion  of  carts  at 
prefent  is  very  unfavouraljle  to  the  relief  of  the 
fallen  horfe,  who  is  intentionally  placed  at  the 
longeft  arm  of  the  lever  (for  the  fliafts  aft  as  a 
lever  by  fuppofing  the  axle-tree  to  be  the  quief- 
cent  fulcrum),  that  he  may  the  better  refift  the 
weight  of  the  load,  fhould  the  equilibrium  be  by 
^ny  means  deftroyed  ^  for  any  given  weight  upon 
the  hind  part  of  the  cart  has  lefs  than  half  the 
power  of  refiftance  of  the  horfe  ;  fo  that,  if  fuch 
horfe  falls,  this  advantage  is  prejudicial  to  his 
being  raifcd.  The  inventor,  therefore,  of  the 
Alexippos,  prefumes  that  a  plan,  the  bafis  of 
which  is  humanity^  will  fufficiently  apologize  for 
his  offering  to  the  public  an  invention  which  fo 
obvioufly  more  than  counterafts  the  before-men- 
tioned difadvantages,  as  may  be  feen  by  infpeft- 
ing  the  plan  in  connexion  with  its  fcale. 

Let  AAA  ('Fig.  4.  Plate  VII.)  be  a  plan  of  the 
comfnon-town  cart,  whofe  hind  ear-bred,  or  ear- 
breadth,  N  N,  projefts  from  its  fulcrum,  or  axle- 
tree,  MM,  4  feet  7  inches,  while  the  back  chain  P 
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is  7  feet  6  inches ;  and  the  extremes  of  the  fhafts, 
OO,  which  prefs  upon  the  tuggs  in  the  horfes 
collar,  are  9  feet  6  inches.     Now,  admitting  that 

,the  horfe  who  falls  weighs  15  cwt.  and  that  his 
bearing  is  icwt.  which  is   16  cwt.  it  is  very  evi- 

\  dent  that  it  will  require  33161b.  weight  gross  at 
the  ear-breadth  N  N,  (which  is  but  4  feet  7  inches 
from  the  fulcrum  M  M),  to  .counteract  fuch  a 
weight ;  even  admitting  that  the  load  had  not 

,  flipped  forward  at  all  by  the  concuffion  and  de- 
preflion  of  the  fore  parts  of  the  cart.  The  efti- 
mate,  therefore,  now  will  be  nearly  as  follows : 
4  feet  7  inches,  or  55  inches,  to  9  feet  6  inches, 
or  1 14  inches,  will  give  for  the  weight'33i61b. 
which  is  more  than  that  of  twenty- two  men,  at 
1501b.  weight  each,  hefore  a  difabled  horfe  can 
be  raifed  from  the  ground :  but  we  know  that  fix 
men  cannot  bear  their  weight  with  advantage  on 
one  of  our  prefent  made  carts,  without  endanger- 
ing their  perfons  or  clothes,  or  both ;  fo  that  the 
horfe  is  left  to  ftruggle  with  three-fourths  of  the 
weight  himfelf,  and  this  in  a  very  bad  pofture, 
as  he  is  embarrafled  by  the  Ihafts,  &c.  Hencei 
many  horfes,  if  not  immediately  killed,  are  at 
leafk  ruined  for  ever. 

The  advantage  of  the  Alexippos  is  in  the  propor- 
tion of  1 26  inches,  the  length  of  the  levers  at  C,  to 
z  14  inches,  the  length  of  the  ftiaft,  viz.  O  O ;  and 
this  without  the  addition  of  the  handfpikes  L  L, 
which  gives  a  further  advantage  of  one-fourth. 
Again,  if  55  inches,  the  length  of  the  lever,  at 
NN,  require  3316441b.  weight,  what  will  ia6 
inches  require  f  Aniwer,  1447^^.5. lb.,  which  •  is 
left  than  the  weight  of  ten  men,  at  i^cylh. 
weight  each.  This,  however,  is  not  half  the  ad- 
vanllage  of  the  Alexippos,  as  it  affords  convenient 
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^cc<5itlmodatiQn.  for  qiore  than  twenty  men,  with- 
out Kazard  to  clothe^  or  perfons.  Arid,  if  w^ 
fuppofe  a  Aiding  bar  at  K,  one  man,  (if  men  are 
jfcarce,  as  in  the  country)  by  applying  the  two 
Jhandfpikes  LL,  may  gain  power  fufficient  to  raife 
his  horfe  himfelf,  efpecially  as  it  fortunately  hap- 
pens that  Gou^itry  luggage  very  frequently  confifts 
of  fuch  articles  d.s  mi^ht  be  removed  from  thd 
front  of  the  cart,  and  placed  on  the  bars  C!  and  K; 
fuch,  for  inftance,  as  facks  of  corn,  feed,  pota- 
toes, bran,  flour,  peas,  beans,  &c.  &C.  which> 
by  being  taken  from  the  front,  and  placed  behind^ 
would  have  more  than  double  the  advantage  of  its 
real  weight;  and,  in  tcjwn,  where  the  luggage  is 
different,  afliftance  is  always  to  be  obtained  frotn 
humanity. 

Notwithftanding  the  ftatement  of  powers  for  re- 
lief which  I  have  here  given,  it  is  plain,  from 
daily  observation,  that  lefs  than  half  the  power 
here  ftated  is  only  ufed  in  general,  as  eight  or 
nine  men  can  often  (though  with  much  dangejf 
and  trouble)  taife  the  fallen  horfe.  Hence,  by 
ufing  the  AleXippos,  three  or  four  nien,  without 
danger5  delay,  or  trouble^  will  be  fufficient. 


XIX*  On  she  Cau/e  and  Cure  of  the  Bifeafe  called  the 
Curl  in  Fotatocs^ 

(Concluded  from  Page  ^r-) 

jONE  method  of  pi*eventing  the  difeafe,  ilamely, 
by  changing  the  feed,  has  been  already  mention- 
ed :   another  fource  of  prevention  offers,    from 
Vol.  XV.  Q  raifing^ 
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railing  new  kinds  from  the  feed  or  apple  ot  tht 
plant,  or  tlie  fame  kinds  renewed  again  from  tht 
feed.  Raifing  new  kinds  from  feed,  however, 
requires  no  (mall  portion  of  difcernment;  for  the 
feed  from  the  fame  plant  will  produce  fo  many 
AMrieties,  that  it  requires  nice  judgement  of  the 
c;;l'ivator  properly  to  felecft.  Great  nmnbers, 
■ijm  infpe6lion  only,  will  be  weeded  out  and  re- 
y  (5ltd  ;  and  of  thofe  retained,  more  will  be  again 
rejecSted,  the  fucceeding  and  following  years  :  of 
the  remaining  few,  there  may  different  charac- 
ters ftill  exift ;  fuch  as  ill  or  well  flavoured,  clofe 
or  coarfe  grained,  produdlive,  non-produ6tivc, 
&c.  &c.  Each  may  have  their  refpeftive  value  : 
but  I  think  it  may  be  generally  afferted,  that  the 
finer  kinds  fooner  degenerate ;  the  coarfe  kinds, 
which  are  almoft,  if  not  always,  more  produc- 
tive, retain  their  vigour  the  longeft  *.•  The  fol- 
lowing example  confirms  this  opinion. 

Spring,'  I'J^S^ — I  procured  a  new  kind  of  po- 
tatoe,  called  a  Dabb,  lately  raifed  from  feed  ; 
where,  I  know  not :  the  charadler  of  which  was 
large,  coarfe-grained,    fl:rong-flavoured,    and-  of 

*  This  may  have  been  the  reafon  the  diforder  did  not  ap- 
pear before  the  introdu6tion  of  new  kinds  >  £or  it  has  been 
obferv'ed,  that  the  old  winter  red  never  curled.  Refinements 
of  ever}-"  fort  have  their  advantages  and  diCadvantages.  By 
,the  introduction  of  new  kinds  we  obtained  fuperior  potatoes, 
but  more  liable  to  decay  :  and  yt't  the  fuperior  qualities  of  the 
new,  it  is  likely,  would  fupcrfede  the  cultivation  of  the  old 
winter  red  5  probably  a  coarfe  fpecies,  but  well  thought  of, 
when  there  \yere  no  better  forts. 

I  have  been  told  that  a  valuable  apple  for  cyder  is  worn 
out  5  nor  can  all  the  efforts,  of  tlie  cultrvator  renew  it  from 
grafting.  If  this  be  a  fad,  there  feems  a  ftriking  analogy  in 
the  decay  of  each,  from  too  long  planting  on  the  fame  foil, 
and  it  requires  the  induilry  and  ingenuity  of  man  to  feek  out 
frelh  flocks  from  the  firft  fource^  feed. 

.-  •  cgurfe 
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-  pourfe  rfejedled  from  tlie  table  :  but  being  very 
produ(Sllve,  was  ufeful  for  cattle.  The  laft  year 
it  was  fo  much  improved,  as  to  be  no  longer  rc- 
je<5led  :  it  ftill  retains  the  quality  of  being  pro- 
du(^ive,  even  fo  much  as  yielding,  this  prefent 
year,  fix  bufhels  from  every  ftatute  perch.  It 
ihould  ^be  obferved,  that  the  prefent  very  lux- 
uriant crop  may  be  in  great  meafure  owing  to 
haying  been  planted  on  a  virgin  foil/ which  was 
never  before  improved,  or  broken  up  ;  very  little 
dving  was  ufed.  Here  is  an  evident  change  for 
the  better ;  the  plants  are  vigorous,  and  there  is 
at  prefent  no  appeara^ce  of  decay :  this  new  foil 
may  be  a  means  of  preferving  the  plant  a  few 
years  Iqnger ;  but  a  total  change  of  feed  will,  in 
time,  become  abfolutely  neceflary. 

Hence  it  fhould  appear,  that  although  the  dif- 
cafie,  after  the  prefent  ftock  has  been,  to  a  cer- 
tain degree,  infedled,  can  n^ver  be  cured,  yet 
pjeai^s  may  be  taken  for  prevention  :  and  that  this 
is  the  cafe  ip  this  diftriA  is  evident;  few  crops, 
of  late  years,  having  failed,  by  being  much  in- 
fedted  with  this  difordcr ;  for,  wherever  the  curl 
has  appeared,  in  ever  fo  fmall.  a  degree,  that  ftock 
has  been  rejeAed  by  the  attentive  cultivator,  and 
new  feed  obtained. 

It  was  fo  late  as  the  ye^r  1565,  wlien  the  pa- 
tatoe  was  firft  imported  from  its  native  foil,  Ame- 
rica, into  Ireland;  and  afterwards  (owing,  as*  is 
reported,  to  a  Ihipwreck)  they  were,  planted  upon 
the  fea-coaft,  in  Lancafliirc,  from  whence  their 
cultivation  has  been  progreffive,  from  the  weft, 
,through  every  part  of  the  kingdom;  in  fome  of 
which  but  very  lately.'  It  is  alfo  imagined^  that 
this  difeafe  firft  appeared  in  this  very  diftriA  of 
tl^e  kingdom  wherein  they  w^re  firft  cultivated; 
Q  2  and 
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and  this  happened  ibout  the  year  17641  d  ri-^ 
niurkable  circumftance  at  which  time  I  yet  well 
remember;  a  perfon,  full  of  enterprife,  obfer- 
ving  the  curl  ia  a  few  ftems  of  a  certain  frop, 
and  that  they  at  the  fame  time  decayed,  'or  at- 
Tivcd  at  maturity  fooner  than  the  reft,  had  them 
carefully  fele6ted  out,  ipiagining  he  had  luckily 
obtained,  fomehow,  a  new  and  early  kind  ;  and 
had  all  of  them  planted  the  next  leafon  ;  that  he 
was  difappointed  of  his  fucceeding  crop,  was  evl* 
dent ;  but  from  what  caufe  he  was  puzzled. 

I  am  the  more  encouraged  to  offer  thefe 
hints,  for  that,  affer  having^  drawn  them  up,  in 
the  manner  here  lent,  I  read  them  over  to  a 
very  inteiligerit  farmer  in  this  neighbourhood, 
who  faid  that  thefe  thoughts  totally  correfporided 
with  his  own.  I  have  Ihown  them  alfo  to  a  re- 
fpe6lable  clergyman,  who,  to  his  other  many 
excellent  qualities,  is  always  ready  to  communi- 
cate information,  and  has  ^favoured  me  with  the 
following  extraft  from  a  private  letter. 

*^  A  labouring  man  in  my  neighbourhood  has 
^*  got  a  very  good  potatoe :  the  only  fault  is,  that 
^*  out  of  four  plants,  three  df  theni  are  abbrninr 
^*  ably  curled ;  on  wjiigh  account,  I  defired  he 
^*  would  give  me  four  potatoes.  From  each  po- 
**  tatoe  I  took  ^Jhoot^  ftot  ay^/,  in  order  to  fee  if 
*'  the  fhoots  would  be  curled  :  they  were  not :  fo, 
^^  pqffibly  their  not  being  Curled  miy  be  acci- 
^^  dental,  or  poffibly  the  curl  may  arife  from  the 
^^  jet  planted.  Another  year,  I  will  plant  a  do- 
^*  zen,  or  more,  of  thefe  potatoe- fhoots :  then, 
^^  if  there  fhould  be  no  curl,  I  Ihall  be  clearly  of 
^*  opinion,  that  the  curl  arifes  from  fome  difcafe 
^^  in  the  fet.  What  I  mean  by  a  fhoot,  is  — I 
f*  pu^  three  or  fourfcts  into  a  ik)wer-pot ;  wbei^ 
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^^  they  hate  fhot  to  be  about  tWo  inches  high> 

•  **  and  hav6  flbtes,  I  takfe  the  fets  up^  and  with  % 

^^  knife  cut  this  (hoots  off,  leaving  not  the  leaft 

■^^  piecfe  of  a  fct  on  the  Ihoot,     I  then  pUrit  thfe 

^^  Ihobts. 

Hurfely,  .  ^^  5.  H.  * 

Jt  Ihould  appear,  from  the  above  ingenious 
experiment,  of  which  future  trials  will  confute 
or  confirm  the  faft,  that  it  corroborates  the  above 
theory,  by  proving  the  difeafe  in  the  fet ;  ahid 
w^hich,  when  the  caufe  or  feat  of  the  diforder 
is  lopped  away,  the  ciire  is  effected  by  the  force 
of  nature  to  heal  itfelf,  and  the  power  of  vegeta- 
tion on  the  fmall  fibres,  which  retain  newly-ac- 
quired life,  though  from  an  infected  parent  ftock. 

The  nature  of  Veg)etation  is  fo  nlyfteridus,  thit 
we  muft  acknowledge  our  ignorance  in  her  won- 
derful procels.     We  know  that  many  varieties  of 
-fruits  may,  by  a  firigle  bud  of  eich,  be  inoCu- 
"lated  upon  one  and  the  fame  lingle  ftock  ;'ar>a 
^ha;t,  from  this  one  root  or  fbuntain-head,  may 
be  c*)tkirrted  the  different  fruits  thA'ein  depofited  : 
but  by  wh^t  law  of  attra<5tion  or  repulfion  this 
xoiTinti6ljl  ftock  or  pareht  ckn  divide,  a;ffihiilat6, 
porreA  and  adjuft,  the  diflferent  particles  of  mat- 
'ter  of  Which  each  fruit  is  diftinguiihed,  by  fhapc 
'and  flavour,  is  beyond  our  reach  to  know.     It  h 
true,  that-  but  a  Vefy  fmall  |>art  6f  the  food  of 
plants  6r  fruits  is  filt^ed  through  the  foots  of  the 
^latlts :  the  leaves,  th<e  bark,  the  wo6d,  imbibe 
-from  the  itthblphere^^iid  perf^^rhi  thtiit  talk ;  btit 
^iiig  df  different  fhaf)e,  textdre,  and  grain,  each 
-Ji;^  its  feparate  tod  p^rtiduhtr  mode  of  opetiation, 
and  thereby  caufes  yiffeteht  cfredts.     Ndr  yet  alfe 
we  ^ble  to  fay,  what  it  may  be  that^g^vfis  the^f* 
^  fcrpnt 
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fercnt  flavours  to  fruit ;  whether  from  the  dom* 
ponent  particles  of  matter  differently  arranged,  or 
whether  from  the  feparate  and  component  parts 
being  of  different  Ihapes,  &c.  &c.  Thefe  are  fe^ 
crets  hitherto  withheld,  and  probably  erer  will  be 
hid  from  the  fearch  of  man. 


XX.  An  Enquiry  into  tht  Caufes  of  the  Infalubrity 
of  flat  and  marjhy  Situations  \  and  Dire^ions  for 
freventing  or  correcting  the  EffeSls  thereof. 

J5y  Afr.  William  CuRRiE. 

From  the  Transactions  of  the  AMERicATf 
Philosophical  Society, 

X  HAT  flat  and  marfhy  fituations  are  unfavour- 
able to  health,  and  that  intermittent  and  remit- 
tent fevers,  with  bilious  evacuations,  are  particu- 
larly prevalent  in  fuch  fituations  during  the  fea- 
fon  of  autumn,  in  temperate  climates  as  w^U  as 
within  the  tropics,  has  been  remarked  by  phyfi- 
cians  and.hiftorians  in  every  age. 

But  although  they  have  agreed  with  refpe(9:  to 
the  faA,  they  have  differed  materially  with  re- 
fpedt  to  the  caufe  of  this  cireumft^nce. 

A  defire  of  afcertaining  the  true  caufe  of  this 
infalubrity  induced  me  to  engage  in  the  enquiry 
tvhich  I  am  now  about  to  fijbmit  to  this  refpecfta- 
ble  Society ;  and  I  hope  the  time  and  attention 
which  I  have  befl:ow!?d,  upoji  a  fubje<Sl:  fo  inte-^ 
refting  to  mankind,  will  not  be  deemed  labour 
piyfemployed. 

The 
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The  atmofphere  in  falutary  fituations  has  beeft 
dcmonftrated,  by  M.  Lavoifier  and  his  col- 
leagues, to  be  a  compound  body,  conlifting  of 
two  diftinft  gafcs  or  aeriform  fluids,  the  one 
called  azote  or  nitrogen  gas,  and  the  other  ox- 
ygen gas  or  pure  refpirable  air ;  and  that  in  one 
hundred  parts  of  the  atmofphere,  the  proportions 
of  th'efe  gafes  are  72  of  the  azote  and  28  of  ox- 
ygen, or  as  three  to  one. 

From  Mr.  Vanbreda's  experiments,  on  the  at^ 
mofphere  of  marfhes  in  the  autumnal  feafon, 
which  he  fubjecfted  to  the  common  teft  of  nitrous 
air  in  th«  eudiometer,  it  appears  that  thefe  pro- 
portions were  very  different ;  there  being  but  14 
or  15  parts  of  oxygen  to  84  or  85  of  azote,  but 
that  the  bulk  was  fupplied,  and  the  fame  weight 
preferved,  by  a  certain  quantity  of  carbonic  gas 
or  fixed  air,  and  a  fmall  portion  of  hydrogen 
and  ammoniacal  gafes  or  aeriform  fluids. 

All  thefe  gafes  are  the  efFeifts  of  vegetable  and 
animal  putrefaction,  and  mufl  be  deriv'ed  from 
the  foil,  or  the  vegetable  and  animal  fubilances 
connefted  with  the  Toil. 

The  foil  of  marfhes  is  compofed  entirely  of  ve- 
getable and  animal  fubftances,  which  have  under- 
gone the  procefs  of.  putrefadlion,  and  confifls 
principally  of  vegetable  earth,  carbon  or  charcoal 
and  nitre,  mixed  with  more  or  lefs  calcareous  and 
argillaceous  earth,  and  by  diflillation  affords  oil, 
hydrogen,  and  azote. 

From  this  foil,  and  from  the  various  vegetable 
and  animal  fubftances  mixed  with  it,  and  con- 
ftantly  putrefying  in  hot  weather,  it  has  been  fup- 
pofed  miafmata  iffue,  which  give  origin  to  the 
difeafes  peculiar  to  marfhy  fituations ;  and  as  there 
arc  no  fubftances  but  thofe  gafes,  already  enu- 
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^crated,  wl^ich  can  be  difcpyered  to  ifl^  ftpm  1 
m^rftvy  foil,  or  from  putrefying  vegetable  pr  apit 
mal  fubftances,  if  thofe  diieafes  depend  upp^ 
niiafmata  or  effluvia,  thefe  miafmata  muft  cofxr 
lift  of  one  or  more  of  the  g^fes  enumerated  *• 

In  order  to  determine  this  matter,  it  will  he 
jieceflary  to  enqu^i;e  into  the  effefts  which  theft 
fubftances,  fingly,  or  cpmbined,  ufually  produce 
on  the  living  human  body. 

If  the  carbonic  gas  or  fixed  4r5  when  5^pplied 
in  a  certam  quantity,  or  in  a  concei^^ated  ftal;e^ 
deftrpys  life  inftani:ly  by  its  a<Slipn  on  the  irrUar 
bility  of  the  niufcular  fibres  of  the  heart,  ^s  ^^V^ 
t\\t  obfervations  of  Meflrs.  Prieftley,  B^g)?^^ 
Fontana,  Cavallo,  and  other  philofophers  of  crpr 
4it^  appears  to  be  the  cafe,  nothing  is.pipre  p^or 

*  ^'  In  the  vinous  fermentation,  part  pf  the  principles  pf 
the  vegetable  fubftance,  viz.  the  hydrogen,  remains  united 
;R'ith  a  portion  of  water  and  of  carbon  to  form  the  alkohpl.  * 

"  In  the  acetous  fermentation,  a  union  talces  place  be* 
tween  the  oxygen  and  the  alkohol,  and  earthy  matter  is  de^ 
podted.  In  other  words  the  bafe  of  the  pure  air  ab£brbttlj 
Uniting  with  the  alkohol  of  the  liquor,  and  the  eflential  fafU 
diflblved  in  it,  forms  vinegar,  while  a  depofition  takes  plac^ 
of  earthy  or  oily  matters  no  longer  foluble  in  the  liquor. 
Hence  vinegar  is  in  an  intermediate  <late  between  vine  and 
jfixed  air,  accordingly  vinegar  may  be  made  by  impregn^ing 
alkohol  and  water  with  fixed  air. 

"  The  ras  of  fermenting  liquors  which  is  fixed  air,  hold- 
ing fome  ^irit  of  wine  in  Iblution,  received  into  water,  hat 
the  fame  effect. 

''  In  the  putrid  fermentation  (which  is  the  only  fpeqies 
that  takes  place  in  marihes)  the  whole  of  tlie  hvdrbgpa  i* 
diilipated,  under  the  form  of  Inflammable  gas,  while  the  ox- 

Jigen  and  the.  carbon  uniting,  with  the  caloric  or  principJerf 
^eat,  ^fcapes  under  the  for^  of  i^xed  air  ;'*  after  tl^s  pvop^j 
if  there  has  been '  fiifficieqt  water  and  lieat  to  complete  tnc 
putrefadiye  procefs,  nothing  remains  but  the  ealtk  of  i& 
vegetable^  muLqd  with  a  little  carbon  and  iron^      .€HA>TiB, 

bable 


Digitized  by 


Google 


Tnfalubrity  of  Marjhy  Situations.  ill 

bable  than  that  a  lefs  quantity,  though  much 
weakened  by  diffufion  in,  and  mixture  with,  the 
atmofpheric  air,  would  operate  in  a  limilar  man- 
ner, though  in  a  lefs  degree,  and  occaiion  a  dif- 
eafe  of  a  paralytic  or  infenlible  kind,  and  not  an 
intermittent  or  remittent,  lince  in  thefe  laft  the 
fenfibility  and  irritability  are  manifeftly  increafed. 
*  That  the  hydrogen  gas  or  inflammable  air 
has  little  or  no  rtiare  in  the  generation  of  the  dif- 
eafes  under  confi deration,  is  rendered  evident  by 
the  experiments  of  Chaptal,  De  Rofier,  and 
Bcddoes. 

The  former  afTures  us,  that  he  infpired  it  fe- 
veral  times,  without  perceiving  any  efFeft  from  it, 
and  that  it  returned  from  his  lungs  without  any 
alteration  either  in  weight,  bulk,  or  quality, 
whereas  ^common  atmofpheric  air  fufFers  a  very 
material  change  by  refpiration,  its  pure  or  oxy- 
genous portion  being  abftrailed,  and  the  re- 
mainder rendered  incapable  of  fupporting  flame, 
and  unfit  for  refpiration. 

De  Rofier  not  only  infpired  inflammable  air, 
but  applied  flame  to  it  as  he  dilcharged  it  through 
his  noftrils,  without  receiving  any  injury  from  it. 
He  alfo  discharged  the  burning  gas  from  his 
hiouth  through  a  tube,  fo  that  he  appeared  to 
breath  flame.  —  No  detonation  took  place  in  his 
mouth,  becaufe  he  had  difcharged  all  the  atmo- 
fpheric air  from  his  lungs^  before  ht  infpired  the 
inflammable  air. 


.  *  It  appears  from  the  experiments  of  M.  Lavolfier,  that 
hydrogen  is  alfo  the  refult  of  decompofed  water;  and  that 
-water  is  a  compofition  of  hydrogen  and  oxygen  kept  iii  a 
fluid  ttate  by  its  union  with  caloric,  and  confilts  of  ^^  parts! 
m  loo  of  oxygen  and  15  of^iydrogen. 

Vov.  iv.  R  ■  •  Dr.' 
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Dr.  Bcddoes  prevailed  on  a  ftout  florid  young 
woman,  to  infpire  hydrogen  for  two  minutes, 
without  any  perceptible  effe6t,  except  a  flight 
giddinefs  after  flie  had  defcended  a  flight  of 
Hairs. 

,  No  alteration  is  made  in  their  properties  by  the 
mixture  of  carbonic  with  hydrogenous  gas.  No 
dccompofitions  takes  place,  no  caloric  is  fct  at  li- 
berty, or  heat  rendered  feniiblc  of  fuch  union. 

We  may,  therefore,  from  what  has  now  been 
ftated,  conclude  that  neither  carbonic  nor  hy- 
drogen gas,  fingly  or  combined,  is  the  miafoaa 
or  effluvium  by  wliich  the  difeafes  in  quefl:ion  are 
produced. 

In  confequence  of  the  putrefaftion  of  farinace- 
ous plants,  and  air  fuch  as  abound  more  in  gluten 
than  in  the  faccharine,  or  mucilaginous  princi- 
ples, as  well  as  from  the  putrefaction  of  animal 
fubftances^  an  ammoniacal  gas  is  produced,  ow- 
ing to  the  union  of  the  hydrdgen,  evolved  in  the 
putrefa6live  fermentation,  with  the  fuperabun- 
dant  azote  of  the,  atmofphere  ♦*•  But  this  gas, 
inftead  of  diminifhing  the  powers  of  the  human 
body,  is  well  known  to  have  a  contrary  efFecft, 
except  when  received  into  the  lungs  in  a  large 
quantity,  and  then  it  proves  deftrudlive  from  its 
ftimulating  quality,  inducing  a  fpafm  on  the 
glottis  or  bronchiae.  That  neither  the  water  of 
marflies,  nor  the  exhalations  which  arife  from 
thence,  are  feptic  or  promoters  of  putrefadtion, 
.  has  been  fully  demonftrated  by  the  experiments 
of  Dr.  Alexander  -f-. 

But 

*  Does  the  union  of  dead  animal  and  vegetable  fubftaoccr 
prevent  the  noxious  effeds  of  each  other  ? 

f  Having  filled  a  tea-cup  with  putrid  water,  taken  from 
4  ditch,  in  the  meadows  on  the  fouth  fide  of  £dinburgh, 
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But  that  ^ny  exhalation,  Or  other  fubftance, 
fliould  aft  on  the  moving  powers  or  folids  of  the 
human  body  feveral  days  after  it  has  been  re- 
ceived into  the  body,  without  making  fome  ma- 
terial change  in  the  condition  or  quality  of  the 
circulating  fluids,  is  inadmiffible,  becaufe  it  is 
fcarcely  conceivable.  That  fuch  alteration  is 
made  in  the  quality  of  fluids  in  putrid  fevers  is 
manifeft  from  the  contagious  effefts  of  the  feveral 
excretions.  But  in  cafes  of  intermittents  and  re- 
mittents, which  originate  in  marfhy  iituations,  no 
fuch  evidence  is  afibrded,  for  there  is  no  authen- 
tic inftance  of  thefe  being  contagious  or  commu- 
nicable from  one  to  another. 

As  no  other  exhalations  or  noxious  matters 
than  thofe  which  have  now  been  enumerated,  ca^ 
be  difcovered  in  the  moft  unfalutary  atmofphere 
of  marches ;  as  there  is  no  fource  from  whence 


(which  in  fummer  contain  a  confiderable  quantity  of  ex- 
tremely putrid  ftagnating  water,)  and  another  cup  with  pure 
water,  *'  I  pat  a  bit  of  mutton  into  each  cup,  and  fet  tliicm 
together  in  the  open  air.  The  mutton  in  the  pure  water  be- 
gan to  putrefy  in  about  ^fi  hours.  At  the  end  of  three  day^, 
that  in  the  marfh  water  was  quite  fweet.  On  the  fifth  day 
it  was  taken  out,  walhed  carefully  with  pur6  vfatcr,  and 
found  perfe^^ly  fweet.  That  in  the  piue  water  was  now  be- 
come intolerably  fetid,  and  on  that  account  was  thrown  away. 
The  feventh  day  the  mutton  in  the  marlh  water  was  wailied 
again,  and  found  as  frelh  as  before.  When  it  had  lain  in 
about  fix  weeks,  it  flill  continued  pcrfe6Uy  fweet,  and  the 
liqu,pr  around  it  of  the  fame  fmell  and  colour  as  at  lirft.  Af- 
ter two  months,  things  were  cxa6Uy  the  fame.  The  mut- 
ton was  then  thrown  out."  Alexander's  Experimental  En- 
quiry, p.  71. 

From  the  experiments  of  tlie  fame  gentleman  it  appears, 
that  pieces  of  dead  fieih,  fufpended  over  the  exh^ilations  of 
the  putrid  water  of  marihes,  are  live  or  fix  days  longer  putre- 
fying than  thofe  fufpended  over  the  exlialations  of  pure  water. 
{Spe  bis  15th  and  17th  experiments.) 
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any  other  noxious  fubftance  can  be  introduced^ 
into  the  atmofphere  of  fuch  lituations  ;  and  as  it 
is  evident,  from  the  known  effects  of  the  gafes 
which  have  been  difcovered  in  it,  that  they  can- 
not have  the  efFeft  of  producing  the  difeaies  un^ 
der  confideration,  either  when  applied  fingly  or 
united,  we  certainly  ought  to  hefitate  before  we 
adopt  the  do6lrine  heretofore  taught,,  refpedling 
marlh  miafma,^ 

But  as  it  is  well  known  that  a  very  materia^ 
alteration  is  made  in  the  proportions,-  which  one 
of  the  component  parts  of  the  atmofphere  bears 
to  the  other,  by  certain  procelTes  of  nature  and 
art,  let  us  enquire  how  far  the .  alteration  which 
is  made  in  the  atmofphere  and  marfties,  by  the 
procefs  of  putrefa<ftion  may  afFe6l  the  prefent 
queftion. 

Mr.  Vanbreda's  experiments  prove,  that  theri? 
is  lefs  oxygen  in  the  atmofphere  of  marfhes  du- 
ring autumn,  when  the  weather  >is  dry  and  hot, 
than  in  more  falutary  lituations,  and  it  is  well 
known,  from  innumerable  experiments,  made  by 
different  philofophers,  that  this  can  only  be  di- 
minifhed  by  combuftion,  fermentation,  putre- 
faction, or  refpiratlon,  or  a  procefs  of  a  fimilar 
iind. 

It  is  alfo  a  fadl,  fully  eftabliflied,  that  the 
funftions  of  life,  as  well  as  the  procefs  of  com-f 
bullion  and  fermentation,  can  only  be  continued 
by  the  application  of  oxygenous  gas,  and  that 
thefe  are  affedled  in  proportion  to  the  quaptity 
and  purity  of  the  gas  applied. 

TO    BE    CONCLUDED    IN    OUR    NEXT. 

kxi. 
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"JKXI.  Obfervathns  on  the  Nature  of  Steely  ank  pari 
ticularly  on    that   Species  obtained  direBly  front 
Jufed  Iron,  which  is  termed  Natural  Stsjbl.  , 

FROM  THE  jtNNALES  DE  CHIME. 

Y'  ■   /    ,  -  . 

IT  has  juftly  been  remarked,  for  feveral  yean 
paft,  that  the  fteel  of  France,  particularly  that 
Ipecies  which  is  termed  naturaljieel,  will  not  bear 
competition  with  that  of  other  countries,  and  that 
the  endeavours  of  our  learned  men  have  not  fucr 
ceeded  in  enabling  us  to  produce  uniformly  ftecl 
equal  in  quality  to  that  of  Germany.  ; 
'  1  The  imperfeft  ftate,  in  which  this  branchy  of 
induftry  has  hitherto  remained,  is  proved  by  ^he 
judgment  of  the  heads  of  manufactories^  andc^ 
the  artifts  who  make  much  ufe  of  fteel  in  thcit 
operations ;  as  alfo  by  the  very  confiderable  quan* 
ti^s  (amounting  to  about  1,800,000  livres  jp^ 
ann.)y  which  are  ftill  imported  from  abroad  by  th? 
contractors  for  our  large  military  andiiavalj  ^ftar 
Jblilhments. 

We  Ihall  content  ourfelves  with  mentioning  thf 
celebrated  manufaClory  of  arms  at  Klingeuthal, 
which  fupplies  that  at  Verfailles  with  what  arf 
termed  Damafcus  blades;  for  the  contractors, 
being  unable  to  find  good  natural  fteel  in  France, 
are  obliged  to  procure  theirs  from  the  founderi^ 
of  Styria  and  Naffau  Siegen*, 

,  It  will  therefore  be  ufeful  to  inveftigatc  the 
caufes  of  the  inferiority  of  the  French  fteel,  par- 
ticularly that  of  the  caft  fpecies,  of  which  wc 

*  In  thefe  founderies^  only  the  fpathic  ores  are  employed. 
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have  no  manufadlory  which  can  furnilh  any 
equal  to  that  of  Germany,. and  which  contains  the 
Tame  principles. 

•  The  commiflions  with  which  I  was  entrufted  by 
gdlra'nmfeht,  relative  to  the  founderies,  having 
enabled  tnc  to  make  comparative  analyfes  of  the 
greater  part  of  the  iron-ores  of  France,  I  found 
that  the  good  quality,,  and  the  uniformity  of  th^ 
^uaGty,  of  ;the  natural  fleel  depended  (abftra6b- 
'^!y  of  the  carbon,  and  the  known  proceflcs  for 
rendering  it  more  homogeneous)  upon  its  pof- 
ileffing  a  certain  quantity  of  manganefe,  which  iA 
"conjunftion  wfth  the  carbon  conftituted  the  beft 
foreign  ftecl;  whilft  in  France  they  indifcriml- 
nately  eniplpy,  in  the  manufafture  of  this  fteel, 
iron^ores,  which  either  do  not  contain  this  fub- 
jftance,  or  do  not  contain  it  in  the  requifite  pro- 
portions'. Hence  all  that  uncertainty  in  jhe  judge- 
frfefifts  that  have  been  pafTed  upon  the  ufes  of  our 
Heel's  hence  the  difappcintments  which  manu- 
faAnrers  have  met  with,  and  the  differences  which 
iare  found  in  the  properties  of  our  fl:eel  compared 
with  that  of  foreign  countries. 

Bergman  had  difcovcred  that  manganefe  was 
contained  in  the  white,  or  fpathic  iron-ores. 

Citizen  Vauquelin  has  fhewn,  by  his  ingenious 
knalyfis  of  the  fteels  of  the  Dep.  de  la  Mofelle,  that 
they  contained  phofphorus ;  and  he  has  pointed 
out  various  new  procefles  for  feparating  with  greater 
tjreeiffion  the  principles  which  mi« ht  be,  found 
in  caft  iron  and  fteel;  procefles  which,  together 
with  ihat  of  the  diftilled  acetous  acid  for  feparat- 
ing^ the  manganefe,  induced  me  to  recommence 
all  the  experiments  which  I  had  before  made  ac- 
cording to  the  method  of  Bergman. 

'         •       '    ^  Citizeiv 
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Gtlsen  BerthoUet^  in  fpeaking  of  the  natural 
ileel,  fays,  •'  That  the  fnudl  Quantity  of  mang^ 
nefe  that  had  been  difcoverca  in  good  German 
fteel,  is  an  intereftmg  circumftance  which  requires 
more  accurate  examination  than  has  heretofore 
been  bellowed  upon  the  fubjecft." 

The  new  experiments  which  I  have  made  upo|i 
fieel,  and  which  I  wiihed  to  repeat  in  fbunderies 
where  carbonates  of  iron  or  fpathic  ores  arc  ufed^ 
are  however  fo  far  advanced,  as  to  perfuade  me 
that  the  natural  fieel  which  is  uniformly  obtained 
of  a  ^ood  quality,  is  not  only  a  combination  (^ 
pure  iron  with  carbon,  but  an  alloy  of  pure  iron 
with  manganefe,  combined  with  carbon. 

In  order,  to  afccrtain  whether  this  opinion  were 
well-founded,  I  inftituted  a  feries  of  experirnenta^, 
the  objeft  of  which  was  not  only  to  determine 
how  much  carbon  and  manganefe  was  contained 
in  the  fpathic  ores,  and  the  caft  iron  and  fteel 
of  th^  bed  founderies  of  Germany  and  France, 
but  likewife  to  follow  the  pailage  of  the  manga* 
mfe  in  the  different  ftates  of  the  iron  obtained 
from  thefe  ores. 

When  we  analyfe  the  fpathic  ores  oi  iron  cry- 
IVallized  in  large  laminae  and  rhomboides,  we  ge*^ 
nerally  obtain  not  more  than  2  per  cenL  of  car- 
bonate of  manganefe ;  and  the  iron  thus  obtaix^ed 
is  of  the  firft  quality. 

But,  in  anaJyfing  thofe  fpathic  iron-ores  which 
are  cryftallized  in  fmall  cruciform  lamiiue  and 
rhomboides,  and  thofe  which  derive  from  this 
fpeeies,  and  which  are  moreorlefsoxydated,  an4 
which  yield  the  iron  which  is  moft  in  requeft  fof 
manufacturing  fteel,  I  found  that  thefe  ores  c6n-^ 
toined  7,  8,  9,  11,  and  even  13  per  cent,  of  car-* 
bpnate  of  manganefe  ;  fo  that  thefe  varieties  of 
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fpathic  ores,  which  exift  as  well  in  Fhincc  as  in 
Germany,  contain  from  4  to  6^  per  cent,  of  mer- 
tallic  manganefe. 

In  ahalyfing  afterwards  the  caft  iron  and  ftcel 
prodiKed  from  thcfe  ores,  in  order  to  difcover 
what  takes  place  in  the  metallurgical  operations, 
I  bbferved  that  the  fufed  metal  which  was  deftined 
and  employed  for  the  fabrication  of  the  heft  fteel, 
contained  only  from  3  to  ^\-  percent,  of  manga- 
nefe, and  that  the  fteel  manufacSlured  from  this 
fufed  metal  retained  ftill  from  2  to  2i  of  manga* 
nefe,  a  quantity  more  than  fufficient  to  impart 
new  properties  to  the  iron,  and  which  coincidear 
with  the  proportion  of  4  and  even  ^\  of  manga- 
nefe, which   I   found  in   the   caft-iron  of  thofc 
founderies  of  Germany  in  which  fpathic  ores  are 
ufed,  as  alfo  with  the  proportion  of  2  per  cent,  of 
manganefe,  which  I  obtained  from  fix  fpecies  of 
German  fteel  of  good  quality. 
•'  What  we  obferve  in  making  our  analyfis  before 
the  employment  of  the  carbonates  of  iron,  and 
after  their  converfion  into  caft  metal  and  fteel, 
explains  what  happens  in  the  metallurgical  opera- 
tions }  a  portion  of  the  manganefe,  whilft  it  eftecfts 
a  more  fpeedy  and  complete  redu6tion  of  the  iron, 
is  feparated  and  vitrified  ;  whilft  another  portion, 
being  reduced  together  with  the  iron,  unites  with 
it  as  an  alloy,  and   remains   in   fuch  an   intimate 
combination  with  it,  that  the  long  and  fuccefllve 
operations  of  drawing  and  welding  of  the  natural 
fteel,  cannot  extradl  from  it  more  than  about  one- 
half  of  the  manganefe  contained  in  the  fufed  me- 
tal which  is  employed.     The  iron  therefore  ac- 
quires new  properties  in  confequence  of  its  com- 
bination wuh  manganefe,  and  it  is  this  alloy, 
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which,  \Vith   I  per  cent,   of  carbon,  conflitutes 
the  heft  natural  tleel. 

Upon  the  influence  of  the  manganefe  in  the  fa- 
lion  of  the  nietal,  and  the  proportions  in  which  it 
tnters  ihtb  combination  with  it,  depend  eflentially 
the  properties  and  quality  of  the  natural  fteel,  as 
tliat  principle  generally  exifts  in  it  in  a  proportion 
twice  as  large  as  that  of  the  carbon,  and  this 
fteel  differs  from  Aat  obtained  from  ores  which 
contain 'no  manganefe,  by  the  fuperiority  and 
uniformity  of  its  quality  ; .  conditions,  without 
which  it  would  be  impoflible  for  us  to  difpenfe 
with  the  importation  of  fteel  from  abroad,  or 
eftablifli  a  manufa<5lory  of  fteel  that  could  fupport 
itfelf. 

Though  I  am  well  perfuaded  that  the  natural 
fteel  of  Germany  owes  its  fuperior  quality  entirely 
to  the  fpathic  ores  of  iron  which  are  ufed  in  pre- 
ference for  manufafturing  it,  and  to  the  manga- 
nefe which  it  contains  in  the  requilite  proportion  > 
I  think  it  neceffary  to  adduce,  in  fupport  of  this 
opinion,^  a  faft,  which  had  not  been  obferved, 
namely,  that  in  the  German  founderies,  and  ef- 
pecially  in  thofc  fituared  in  the  territory  of  Naflau 
Siegen,  "where  very  goo&  natural  fteel  is  manu- 
faftured  without  difficulty,  and  where  they  have 
in  the  neighbourhood  mines  of  manganefe,  they 
fubftitute  the  black  oxyd  of  manganefe  as  a  flux/ 
when  the  fpathic  ores  and  the  fufed  metal  em- 
ployed for  manufadlurmg  the  fteel  do  not  contain 
a  fufficient  quantity  of  this  fubftance. 

Thus  the  refearchcs  that  have  been  made  by 
others,  and  my 'own  experience,  perfectly  coincide 
with  the  refult  of  operations  perfor/ned  in  the 
large  way,  the  products  which  I  have  examined, 
and  with  fails. 
•  Vol,  XV.  *    S  From 
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From  the  experiments  and  inquiries,  therefofC^ 
which  have  been  mentioned  in  a  very  fummary 
manner  in  the  prefent  memoir,  there  refult  feve* 
ral  new  and  important  fa<fts. 

ift.  The  fufed  native-iron,  in  order  to  produce 
uniformly  natural  fteel  equal  in  quality  to  that  ojf 
Germany,  ought  to  be  obtained  in  preference 
from  carbonates  of  iron,  which  contain  the  largeft 
proportion  of  manganefe^  and  this  metal  ought  to 
be  contained  in  the  fufed  iron  intended  to  be  tnar 
nufa6tured  into  fteel,  in  the  proportion  of  44^  t0 
5  per  cent. 

a.  In  good  natural  fteel,  the  manganefe  ought 
to  exift  in  a  proportion  twice  as  large  as  that  of 
the  cd.rban. 

3.  Steel  in  general,  and  particukrly  natural 
fteel,  are  eflentially  alloys  of  iron  and  maftganeft 
combined  with  carbon,  and  this  ^Uoy  is,  in  th^ 
natural  fteel  of  Germany,  moft  commonly  ia  th# 
following  proportions,  vit^. 

Iron         -^^         $6,84 

Manganefe  a,  16 

Carbon      -. —     .  1,00 


lOOjOO 


4.  Not  all  the  ores  of  iron  are  equally  adapted 
for  uniformly  producing  natural  fte^l,  that  pof^ 
iefles  all  the  properties  which  it  ought  to  have. 

5  The  carbonates  of  iron,  or  fpathic  or^^i 
which  yield,  when  analyfed,  from  2  to  13  pex* 
cent,  of  manganefe,  require  alfo  that  a  particular 
feledlioa  fhould  be  made  amongft  them,  and 
a  very  careful  roafting,  on  account  of  the  ful- 
.phur  which  they  contain;  and  they  ought  to. 
be  employed  for  wrOught-iron  when  they  con-, 
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tdXn  not  more  than  2  per  cent,  of  carbonate  of 
xnangai^efe ;  thofe  which  contain  more  may  be 
mixed  with  thefe,  arfd  thus  become  fit  for  being 
manufadVufcd  into  fteel. 

6.  It  becomes  ftill  more  neceflary  to  claflify 
thefe  ores  m  a  proper  manner,  as  it  has  beea 
found  by  analyfis,  that  they  contain  manganefe^ 
jli  very  different  proportions,  ^nd  a^^  it  has  beeti 
proved  that  a  part  of  this  metal  is  deftroyed  in> 
(he  covrffe  of  metallurgical  operations. 

7.  The  proprietors  of  founderies  which  havar 
eies  of  fnanganefe  in  their  vicinity,  might  try 
with  advantage  to  combine  thefe  ores  with  thofef 
6f  iron,  in  order  to  produce  an  approximation  be-i 
fwe^n  the  ftrfed  metal  deftined  for  the  fabrication 
of  fteel,  and  that  produced  from  the  fpathic  and 
(fecydulated  ores,  and  from  fome  of  the  haematites, 
ib  which  the  combination  of  the  iron  and  manga-^ 
nefe  is  already  fornied  by  nature. 

It  will  readily  be  coriceived  from  what  has  been 
idtanced  in  this  inemoir,  what  ufeful  experi-t 
ments  may  be  made  ih  fovmderies  which  are  fup-^ 
plied  with  fpathie  6res,   • 

Finally,  to  Qonfider  thtj  matter  in  a  national 
point  of  view,  it  is  to  be  obferved,  that  the  mines 
of  pure  fpathic  jron-ore,  which  exift  only  in  five 
departments  of  France,  are  equal,  nay  fuperior,, 
in  vdiie  to  mines  of  gold;  and  every  pofiible 
meafure  fhould  be  taken  to  induce  the  inhabitants 
of  thefe  depcirtments  to  turn  their  ittention  to- 
v^ards  the  improvement  of  th^  manufacture  of 
ftcel,  in  order'that  the  Republic  may  at  length  be 
emancipated  from  the  tribute  of  four  millions  of 
livres,  which  fhe  annually  pays  to  her  enemie^ 
in  the  puTchafe  of  fteel  of  every  fpeqies. 

h  %  XXII. 
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XXII.  Memoir  on  Mortars^  Ltme^  Sefon,  an^ ' 
Pozzolana.     By  Citizen  Guyton", 

ViViOUim  ANNALKS  DECllIMm.  , 

We  meet,  in  various  works,  with  defcriptionat 
of  proceflcs  for  preparing  mortars  and  cements  j 
enquiries,  concerning  the  compofition  of  tlwlc; 
ufed  by  the  ancients,  in  the  conftru6lion  of  fuch 
of  their  e4ifices  as  have  efcaped  t,he  ravages  o£ 
time;  tefts  for  determining  their  degrees  cj  foli-^ 
dity  in  different  circumlt  mces ;  obferv^tions  oa 
the  nature  of  the  fubilances  adapted  for  eagh  def- 
tiuation ;  and  defcriptions  of  the  characters  by 
which  they  may  be  rccognifed.  It  appeared  ta 
me,  that  by  coUcfting  the  leading  fadls  ahd^ 
opinions,  one  might  obtain  within  a  fmall  com-t 
pafs  a  number  of  truths,  which  admit  no  longer 
of  Gontrqverfy,  and  whicli  cannot  be  rendered  toq 
generally  known.  This  \s  theobjeft  of  the  pre-i 
lent  memoir,  in  which  I  ll.all  communicate  fe-i 
veral  fadls  that  have  no^  been  hitherto  publilhed. 

Mortar  of  Loriot. 

In  the  year  1775,  the  late  M.  Loriet  pointed 
out  a  mixture  of  one  quarter  of  quick-lime  pul- 
verifed,  with  good  mortar,  made  in  the  ordinary 
manner  with  flaked  lime  and  fand,  as  an  effential 
condition  for  obrainmg  ftrudlures  equally  durable 
with  thofe  of  the  Remans.  (See  his  memoir,  ia 
T^/?  Jounial  de  Pbyftque^  torn.  Ill,  page  231.) 

Having  obferved  the  pujverifation  of  the  lime 
to  be  a  troublefome  operation,  a.nd  even  a  dan- 
gerous 
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gerons  one  for  the  workmen,  who,  in  fpitc  of 
every  precaution  they  can  ufe^  are  fubje6l  to 
bleeding  at  the  nofe ;  I  propofed  to  let  the  lime 
be  covered,  and  when  fpontaneoufly  reduced  to 
powder  to  re-calcine  it  in  a  fmall*  kiln,  and  to 
vie  it  quite  hot. 

This  procefs  is  defcnbed  in  all  its  details,  in  a 
printed  memoir  (Journal  de  Phyfique,  tom.  IV, 
page  418).  It  has  feveral  times  been  pradtifed  on 
a  large  fcale,  and  always  with  complete  fuccefs, 
which  will  be  no  matter  of  furprife,  when  it  is 
confidered  that  thereby  the  two  principal  objecSls 
j^rc  obtained ;  namely,  a  very  fine  powder ^  and 
frejh  lime. 

The  defcriptlon  of  the  kiln,  with  plans,  fee- 
tions,  and  profiles,  is  to  be  found  in  an  in  ft  ruc- 
tion, printed  by  order  of  the  government  in  the 
year  J  775,  and  in  the  Journal  de  Phyfique  of  tho 
fame  year,  (tom.  IV,  page  311).  The  dimcn- 
^ons  have  been  given,  fo  as  to  enable  feveral 
workmen  to  carry  on  their  labours  without  inter- 
ruption ;  as  alfo  the  proportions  that  have  bcea 
judged  the  beft,  for  the  compofition  of  the  mor-t 
tar.     Thefe  are  in  ten  parts : 

Fine  filicious  fand,  — «  — •  —  3 
Vfc^ell-burnt  bricks  pounded,  —  3 
Slaked  lime,  —  —  —  —  —  a 
J-iiine  killed  in  th^  air  and  re^calcined,  2 


10 

Mortar  ef  Lafaye. 

In  the  year  1777,  Lafaye  publifhcd  an  inquiry 
concerning  the  manner  in  which  the  Romans  pre- 
pared their  lime  and  compofed  their  mortars ;  the 
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pmAical  part  of  which  has  h^in  txtrA&ed  ih  % 
rery  detailed  ttiaiifter,  in  the  JdurtAl  de  Phyfique, 
ft)r  the  month  of  June  of  that  year,  (torn.  IX,  part 
jft.  page  437>- 

The  principal /rticle  k  the  rtianner  oT  killifi^ 
lime  without  liquefying  it,  fo  as  to  reduce  \t  tor 
^Wder,  dnd  fiill  leave  it  fufEciently  Cauftic  .to 
yield  i  vef y  ftrong  mortar,  and  one  which  vi^ill 
grow  harder  in  proportion  as  it  grows  older. 
.  For  this  purpofc,  We  are  to  take  good  frcrfft 
Kme  made  of  hard  llme-ftone,  which  U  to  h€ 
broken  irt  a  mortar  into  pieces  of  about  the  fize  dF 
m  egg ;  thefe  pieces  are  to  be  ptit  mto  a  fhallSvir 
open  balket,  which  is  to  be  plunged  into  Tt^itei*,. 
and  kept  there  fill  the  furface  0f  the  water  begins 
to  boil :  the  basket  is  then  drawn  out  and  fufFered 
lo  drain  for  a  niotneftt;  after  tyhich  the  lime  iai 
put  into  cafks,  where  it  foon  becomes  heated  and 
cfumbles  into  powder. 

It  is  the  lime  prepared  in  this  rrianrier  which 
is  mixed  with  varioi^s  compolitioils  of  mortar,  dc-^ 
Wording  to  the  purpofes  for  which  they  ar€  intend-^ 
cd  to  be  emploj'cd.  It  will  keep  very  M^efl,  if  wd 
cover  the  calks  with  ftraw. 

I  have  employed  this  lime  in  the  conftru<5tion 
of  a  fmali  aquedu6t,  upwards  of  fifty  metres  in 
length,  which  was  intended  t&  convey  water  to  an 
artifidial  nitre-bed,  near  Dijon,  about  eighteen 
years  ago.  The  nlortar  made  of  three  parts  of 
thishme,  with  three  of  fand,  and  three  of  frag- 
ments of  hard  calcareous  ftone,  acquired  in  a 
fhort  time  a  great  degfee  of  firmnefs  and  folidity^i 
though  lituated  under  ground. 


0/ 


Digitized  by 


Google 


JStttn,  0nd  PiDUzol^af  j^^ 


Of  foot  Lime.    (Chaux  Mdgre)* 

In  fome  countries  a  fpecies  of  lime  is  knawn^ 
^hich  ifl  termed  poor  lime,  becaufe,  when  em- 
f>loyed  in  equal  quantity,  it  does  not  afford  fo  fat 
»  mortar  as  the  other  kinds;  but  this  poor  lime 
has  a  property  which  renders  it  very  valuable  5 
jfiamcly,  that  of  acquiring  a  folid  confiftency,  and 
erf  growing  hard  in  water* 

It  was  not  known  upon  what  this  property  de- 
Jpendcd,  till  Bergman  Ihewed  that  it  was  owing  ta 
the  oxyd  of  manganefe,  which  the  lime-ftone  of 
Lena  contains  in  the  proportion,  of  about  two  to  a 
hundred;  as  ftones  which  form  a  mortar  capable 
of  hardening  in  water,  do  likewife.  (Opufc.  torn. 
IIj  diflert.  xix,  §  10,  page  2,0^6^  of  the  French 
edition). 

In  the  year  1783,  I  publifhed,  In  the  fecond 
femeftre  of  the  New  Memoirs  of  the  Academy  of 
Dijon  (page  90),  a  feries  of  experiments  on  fix 
fpecies  of  poor  lime  ftones,  amongft  which  wa3 
the  ftone  of  LetMy  which  had  been  fent  me  by 
Bergman :  only  two  of  them  acquired  by  calcina- 
tion that  brown  colour  which  is  indicative  of  the 
frefenee  of  manganefe,  or  bore  the  comparifon 
with  the  ftone  of  Lena,  in  the  trials  which  I  made 
with  them. 

Bcfides  the  poor  lime  ftdnes  dcfcribed  in  this 

memoir,  which  are  thofe  of  Lena^  of  Rrian^  in 

the  department  of  Sa6ne-et- Loire,  and  of  MoreXy 

-<iear  Geneva,  i  am  at  prefent  acquainted  with  two 

others,  viz* 

I  ft,  That  employed  at  Me'tZj  in  works  un- 
der water,  the  ahalyfis  of  which  has  been 
6  given 
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given  in  the  Cours  de  VEcole  foly technique ^  of  the 
year  6  *. 

adly,  That  which  Mr.  Smeatoti,  the  architedl 
of  the  Edyftone  light-houfe,  has  defcribed  in  hi? 
eflays,  and  which  is  found  at  Aberfhaw,  in  Gla- 
ttiorganlhire.  I  have  no  doubt  that  there  may  be 
found  in  many  other  places,  and  in  the  teriitory 
of  the  Republic,  ftbnes  of  the  fame  quality-^,  tliat 
is  to  fay,  which  contain  manganefe,  and  are  na- 
turally mixed  with  a  pretty  confiderable  quantity 
of  filex  and  alumine  ;  for  it  is  very  evident  that 
this  laft  condition  contributes  much  to  produce  a 
poor  lime,  or  an  almoft  native  mortar,  which  ad- 
mits only  of  a  fmall  addition  of  fand,  pounded 
jbrick,  or  other  dry  fubftances. 

Artificial  "Poor  Lime. 

In  want  of  poor  lime-ftone,  I  have  a  long  time 
ago  propofed .  to.  procure  a  fubftitute  for  it,  by 
mixing  four  parts  of  grey  argill,  and  fix  of  the 
black  oxyd  of  manganefe,  with  ninety  parts  of 
good  lime-ftone  reduced  to  powder. 

*  From  this  atialyfis  it  appears,  that  the  poot  lime-flone  0/ 
Metz  contains  in  a  hundred  parts  i 

Carbonic  acid         —  39,00 

Lime        —           —1  44,5 

.     Silex          —            —  '   5,25 

,  Alumine      •  .—        —  1,25 

Manganefe             —  3,5     . 

Oxyd  of  iron           -^  3,2 

Water        —          .  —  2,25 

(Lofs)        —         —  i,oj 

leo^oo 

f  Cit.  Lomcl  has  difcovered  a  quarry  of  fuch  fiones  at 
Sainlrailjes,  in  the  department  of  Lot  ct  Garonne,  which 
have  bcetx  employed  with  fuccefs  for  building  under  water. 
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,  Seiom  and  Pozzohna.  \  ij^ 

When  this  mixture  has  been  well ,  calcined  an4 
cooled,  it  is  to  be  kneaded  into  the  confiftence  o^ 
a  foft  pafte  with  lixty  parts  of  filex. 

In  the  laboratory  of  the  Polytechnic  fchool  a  ball 
is  preferred,  which  was  made  of  mortar  prepared 
in  this  manner,  and  according  to  the  above-nien- 
tioned  proportions,  at  the  fitting  of  the  29tii 
Pluviofe,  year  5,  which  was  immediately  thrown 
into  Water,  where  it  hardened  and  acqunred  a  fpe- 
cific  weight  of  2.231. 

We  may  alfo  procure  very  g6od  artificial  poor 
lime,  at  a  fmaller  expence,  by  mixing  with  com- 
mon quick-lime  a  certain  quantity  of  what  are 
commonly  termed  the  white-iion  ores,  which  are 
found  in  fufRcient  abundance^  and  are  in  agrea^t 
meafure  compofed  of  manganefiated  carbonate  erf 
lime,  efpeci^lly  fuch  of  them  as  are  poor  of  iron.; 

It  is  poffible,  as  Sauffure  has  obferved;  in  hts 
travels  in'  the  Alps,  that  there  may  exift  fl:one^, 
iSvhichi  though  they  contain  no  manganefe,  yield 
neverthelefs  a  lime  fufceptible  of  hardening  in 
water,  which  may  depend  upon  fome  other  com- 
pofition,  fuch  as  that  of  the  Cendree  de  Tournay, 
the  mortar  miade  with  the  Terrafs  of  the  Dutchj^ 
&c.  This,  however,  by  no  means  invalidates  the 
refults  drawn  from  the  obfervations  and  experi- 
ments that  have  been  made  on  the  properties  of 
the  oxyd  of  manganefe,  which  are  of  fuch  eflSca?- 
cy,  that  a  n^ortar  which,  without  this  additioui, 
would  iqunediately  be  liquefied  in  the  water,  har- 
dens very  fpeedily  in  it,  provided  there  enter  int^ 
its'  compofition  a, certain*  quantity  of  this  fub- 
iiance-  Mr.  Smeatpn  fuxniflies  us  here  with  aa^ 
importapt  obfervation,  namely,  that  balls,  niade 
of  lime  and  fand  well  knea4ed  tpgether,  a<re  dcr 
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ftroycd  by  plunging  them  into  water,  whatever 
may  have  been  the  prc^rtions  of  the  mixttirc. 

0/Beton,  or  Water  Cement. 

The  name  of  Beton  is  applied  in  France  to  every 
compofition  of  mortar  that  is  intended  to  keep  out 
tvater,  or  to  be  ufed  in  works  under  water,  and 
which  is  fufccptible  of  becoming  almdft  inftan- 
taneoufly  folid. 

Beton  may  be  prepared  in  various  ways. 
-1.  The  mortar  of  Loriot,  when  well  prepared, 
holds  water  very  well ;  I  have  ufed  it  for  plafter- 
ing  the  interftices  between  the  flabs  of  a  terrace, 
and  not  the  fmalleft  filtration  took  place.  I  keep 
a  mafs  of  this  mortar  formed  into  the  Ihapc  of  a 
vafe,  which,  when  filled  with  water,  and  placed 
upon  a  flieet  of  paper,  does  not  leave  upon  it  any 
perceptible  traces  of  humidity.  ■ 

a.  The  mortar  of  Lafaye  does  not  hai^den  with 
«qual  rapidity;  but  when  once  it  has  become  folidi 
it  holds  water  very  well  without  growing  fofr. 

3.  The  mortar,  of  which  Mr.  Smeaton'fpeafcs, 
made  with  equal  parts  of  lime  and  t^rrafs,  is  ^ 
real  beton,  or  water  ceinent,  as  it  may  be  ufed  ik 
the  water  without  becoming  foft. 

4.  The  mc^ars  compofed  with  Pozzolana  may 
^fo  be  ufed  in  the  water,  and  when  once  'they 
have  become  hard,  they  are  fuperior  to  all  bthert 
in  durability  and  refiftance  to  the  motii^as  oitht 
<Water.  ' 

The  nAoft  common  kiiid  of  water  cement,  fsthat 
which  is  made  with  poor  lime.  R^s  formed  iM^ 
prifms  of  hard  pa£^,  which  are  fiink  int^  f^ 
water  to  form  ^  wall^  or  it 4s  f  oired  intd  a  ipajtt 
{il  or  22  decimeters  in  breadth),  beiwetfii  two 
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Bet^,  and  Pozzolana.    -  ^g^ 

waHs,  in  the  manner  of  cofFer-work,  intenckd  to 
confine  t^e  vvater  in  thofe  parts  of  canals  tliat  are 
elevated  at)ovc  the  ground. 

i/Uans  of  procuring  Subjlitutes  for  Pozzolana. 

Pozzolana  is  a  volcanic  fand,  found  in  the  vi- 
cinity of  Naples.  Though  the  fuperiority  of  the 
mortars  prepared  witti  this  fubftance  is  fufficiently^ 
eftablifhed,  we  are  frequently  obliged  to  difpeni^ 
with  it,  on  account  of  the  high  price  which  ;t 
bears,  in  confequenqe  of  the  charges  of  convey- 
ance. There  have,  however,  been  difcbvered  ii^ 
Prance^  many  extjnguifhed'  volcanos,  which  af- 
ford fubftancds  in  abunaance,  whereby  the  place 
of  Pozzolana  may  be  Supplied.  The  experiment 
has  been  riiade  in  the  year  17S7,  by  Cit  CeiTart, 
the  engineer,  who  was  entrufted  with  the  con- 
ftruftion  of  the  cones \  of  Cherbourg,  In  the 
month  pf  Augijift  of  that  year  I  fent  to  hii^a 
about  1 3  kilogrammes  of  bafaltes,  procured  froit} 
the  extinguilhed  volcano  of  Drevm,  in  the  de- 
partment of  Sa6i:ie-et- Loire.  ^      ,, 

The  bafaltes  had  firft  been  heated  in  a  fma^J 
reverberatory  furnace,  then  thrown  red-hot  Tntcj 
water,  pounded,  and  paflfed  thrmigh  a  fieve,  (9 
that  the  largeii:  grains  did  not  exceed  the  fize  of 
a  pea.  The  following  are  the  refults  of  experi7 
ments  made  upon  the  beton  prepared  with  bafaltes, 
compared  with  beton  of  Italian  pozzolana,  a^ 
tranfmitted  to  me  by  Cit.  Ceflart,  in  a  letter,  date4 
Feb.  12,   1788. 

**  In  order  accurately  to  afcertain  the  tenacity 
**  of  this  cement,  I  dire<5led  moulds  to  be  made 
"  6  inches  long,  6  wide,  aitd  four  deep,  with 
^'  which  fmall  bricks  of  144  cubic  inches  were 
*'  formed.'^ 

Tz  •  ^^  Compofttion 
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140  Memoir  oh  Mortars ,  Lime, 

^^  Compq/ition  of  the  cement.  It  was  compounded 
^*  of  180  cubic  irKrhes  of  bafaltes,  73  of  flaked 
^^  lime,  (fu/ee  a  la  romahte,)  93  of  fpring  water, 
**  288  of  granite,  broken  into  pieces  of  the  fize  of  a 
**  nut ;  the  whole  forming  a  cube  of  534  inches.'* 

*VTwo  moulds  were  filled  with  this  beton, 
^*  each  mould  being  of  the  capacity  of  144  cubic 
^'  inches.  Of  thefe  mafles  I  kept  one  immerfed 
^*  in  the  fea  for  the  fpacc  of  76  days,  and  the 
*^  other  remained  expofed  to  the  atmofphere  for 
^^  the  fame  fpace  of  time.'* 

^*  In  order  to  afcertairi  the  tenacity  of  this 
*^  compofition,  the  extremities  of  thefe  mafles 
"  were  placed  upon  the  edge  of  a  piece  of  iron, 
*;^  and  each  was  loaded  witli  a  kind  of  wbodteri 
*^  trough,  narrow  at  bottom,  and  which  waS  gra- 
'*  dualTyloaded  with  {^alls  of  lead." 

^^  The  fame  operation  being' jibrformed  on  two 
^^  fimilar  bricks,  with  the  lame  proportion  of 
"  Italian  pozzolana  in  their  compofition  as  the 
•'  others  had  of  bafaltes  i  that  which  had  alfo  rc- 
**  mained  76  days  in  the  fea,  fupported  a  weight 
?*  of  123  lbs.  before  it  broke*;  and  the  piece 
•^  which  had  been  expofed  to  the  itmofphere  for 
**  the  fpace  of  76  days,  broke  under  a  weight  of 
''  71  lbs.''  ^  , 

"  All  thefe  proportions  (Cit.  Ceflart  obferves) 
**  are  infinitely  too  fmall  fof  efl:ablifhing  an  exadt 
•*  rajtip;  nev^rthelefs,  we  are  authorized  to  cbn- 
.***  cluoe.  That  the  bafalt-pozzolana  of  Burgundy 
"•*  is  nearly  equdl  in  quatily  to  that  of  baly,  which 
y  is  fent  to  us  by  way  of  Tmlon^^ 

In  the  fame  letter,  Cit.  Ceflart  requefted  of  mc 
to  fend  him  fix  thQufand-weight  of  tais  bifalt,  in 
order  that  he  might  repeat  his  experitxients  on  a 
larger  fcak.  This,  however,  I  was  prevented 
/rom  doing, by  the  difficukies  and  expences  of  the 
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conveyance ;  which  would  no  longer  be  an  ob- 
^ftacle  now  that  the  navigation  of  the  canal  of 
Saonc-et-Loire  is  completely  open.  The  extin- 
guilhed  volcano  of  Drevin  is  not  quite  a  myriame- 
tre  diftant  from  the  canal. 
•  Another  fubftance  ftill  more  common  than  ba- 
falt,  which  might  fometimes  be  ufed  as  a  fubfti-^ 
tute  for  pozzolana,  is  the  alhes  of  pit-coal,  pro- 
vided the  coal  be  of  a  heavy  bituminous  nature, 
leaving  rather  fc^ria  than  aihes  after ,  its  copi- 
buftion.  1 

I  fent  alf9  fqn>^  of  thi$  fpecie$  to  Cherbourg^ 
in  the  year  1787,.  under  the  name  of  light  po'zzp^ 
lana^  to  diftinguiCh  it  from  that  prepared  from  ba- 
ialt^s.  It  was  fubje<5led  tp  the  fan^e  comparative 
experiments,  the  refult  of  whicbis  related  as  fol- 
lo\ys^  iix  a  letter  of  Cit.  C^flfart,       ' 

**  The  bricks  that  had  remained  expofed  to  the; 
*•  atmpfphere  for  a  fpace  of  76  days,  fupported 
•^  weights  of  115  and  137  lbs.  before  they 
«  broke/; 

"  Similar  pieces,  that  had  been  immerfed  in 
^*  the  lea  alio,  for  the  fpace  of  76  days,  broke 
*^  under  weights  of  38  and  40  lbs. ;  confequently 
**  they  had  loft  their  conliftencc  in  the  fea* 
^^  water." 

It  is  evident  that  mortar  made  with  this  kind  of 
alhes  has  a  decided  fuperiority  over  that  made 
with  Italian  pozzolana,  for  dry  ere<ftions,  its  te- 
nacity being  almoft  double.  It  cannot,  it  is  true, 
be  employed  under  water,  like  the  cement  made 
from  poor  lime;  but  it  is  probable  that  it  vf'ould 
fucceed  very  well  in  works  conftrudled  in  dry 
iituations,  to  which  the  water  might  be  prevented 
from  finding  accefs,  till  it -had  acquired  a  proper 
confiftence. 

a  It 
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14S  MimrirmM^Ufff  Ime^  J^e. 

It  was  with  this  ^ew.that  I  reeoinmen4ed  thtf. 
prepai^tion  to  be  ufed,  in  confttucftiiig  the  inneC 
walls  of  the  locks  and  ba(iild  of  the  canal  of  Sa^ie- 
€t-Loirc,  which  were  prccifely  in  this  condition^ 
aiid  near  to  which  there  Were  Igtge  coUe6tioil&  of 
this  fubftance^  produced  by  the  ^res  of  gUls* 
koufes. 

Addition. 

Cit.  Mohge,  who  has  vifitcd  the  miiAi  ^f  Cd^ia^ 
rea,  of  which  the  hiftorian  Jofephus  gives  f® 
pompous  a  defcription,  has  aflurfed  me,  that  dne 
might  diftinguifh  in  thefe  ruinis,  by  the  ftyk  ci 
the  architecture  and  thfe  folidity  of  the  certicnts, 
the  different  ages  of  the  original  ftrudlures,  ^ 
well  as  of  the  works  fucceflively  added  to  thertiy 
after  the  invafion  of  the  Arabs,  and  during  the 
crufades. 

He  obferved  on  the  Other  fide  of  the  haveii, 
which  is  now  filled  .up,  the  remains  of  a  temple 
confecrared  to  Auguftus:  the  front  wall  had  beedi 
attempted  to  be  fuppoited  by  counterforts,  which 
fl-ill  remained,  and  in  feveral  parts  of  which 
mouldings  and  ornaments  were  to  be  feen,  of  ex- 
quifite  tafte,  formed  by  the  mortar  that  had  at- 
tached itfelf  upon  relievos  which  now  no  longer 
exifl:. 

The  original  ftone  of  the  fl:ru6ture  had  beeii 
worn  away  to  a  great  depth,  and  the  mortari 
formed  projedlions  from  it. 

He  endeavoured  to  break  off  a  piece  of  this 
mortar,  but  was  not  able ;  it  was  of  a  very  fine 
and  even  grain,  and  appeared  to  be  compofed  of 
a  very  fine  fand  with  very  little  lime,  but  well 
mixed- 
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XXUL  lifi  of  Patents  for  Invtnthnt,  &^ 

(Continued  from  Page  72.) 

Hkkry  Tickei,,  of  Maofel-fltcet,  WhitBK 
chapel,  Middlefex,  Brewer;  for  A4  apparatus  or 
fefrigerator  for  nuM-e  fpcedily  and  efFedlually 
cooling  the  worts,  and  other  fermented,  ferment- 
d>le,  or  other  liquors,  or  melted  or  diffolved  ani- 
mal or  vegetable  fubftances,  manufadured,  made, 
or  ufed,  bjr,  or  in  the  procefles  of,  brewers,  d^i^ 
tillers,  vinegar- makers,  foap- makers,  fugar- re- 
finers, chcmifts,  or  other  manufafturers  of  arti;* 
cles  of  a  limilar  nature,  or  uiing  ilmilar  proceifeSp 
Dated  May  2,  1801. 

John  Edwards,  of  Chelfea,  Middlefex,  Gen- 
tleman ;  for  new-invented  collars  for  herfes,  .00 
an  iniproved  conftrudlion.     Dated  May  «,  180?. 

William  Pritchard,  of  Shrewlbury,  Salcjjj, 
Hatter,  and  Thomas  Willmore,  of  Birmi^gf 
ham,  Warwickfhire,  Japanner,  for  ^xi  artide  fof 
the  ufe  of  hats,  foldiers  caps,  helmets,  &c.  D^^^ 
May  2,  180J. 

Barker  Ckipney,  of  the  city  pi  Ix^ndpn^ 
Gentleman  ;  for  an  improved  method  of  prepar^g 
and  laying  diamond  and  other  flates  in  covering 
Jioofes  and  other  buildings,  and  for  preparing 
flfttes  for  other  purpofes.     Dated  May  2.,  1801. 

JosfiPH  Chirm,  of  Birmingham,  '\V'arw^ckr 
Aire,  Pump-maker ;  for  a  machine,  on  an  l^^ 
proved  conftru^on,  for  the  purpofe  of  boring 
timber  for  water  -  pipes,  and  other  puipqfes. 
Da:ted  May  12,  iSoi. 
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Edward  Walker,  of  Rathbone  Place,  Mid- 
dlefex.  Vintner;  for  a  portable  ftove  or  kitchen, 
for-  the  purpofc  of  drefling  and  cooking  victuals. 
Dated  May  12,  1801. 

William  Hasb,  ofSaxthorpe,  Norfolk,  En- 

^neer ;  for  a  ftcam-engine  on  an  improved  con- 

ftruAion,  by  which  a  confidcrable  reducftion  will 

be  made  in  the  ccmfumption  of  coals.    Dated 

'May  14,  i8oi» 

Sebastian  Erard,  of  Great  Marlboroughsf 
'ftreet,  Weftminfter,  Middlefex,  Mufical  Inftru- 
mcnt-maker ;  for  improvements  in  the  conftruc- 
tion  of  harps  and  piano  fortes.  Dated  May  16, 
iSoi. 

'  Walter  Inglts,  of  Chelmsford,  EflTex,  Sad- 
ler ;  for  a  method  of  forming  and  making  a  fad- 
<iie  upon  a  new  and  improved  conftruAion.  Dated 
May  ai,  1.801. 

•'  James  Glazebrook,  of  Coalbrook  Dale,  Sa- 
lop^  Engineer ;  for  his  further  iraprovcmenb 
■upon  the  methods  of  working  and  giving  power 
,  to  machinery  by  means  of  the  properties  of  airs ; 
■which  methods  were  originally  invented  by  himi 
iand  for  which  he  obtained  former  letters  patcnti 
-Dated  May  21,  1801.  -  / 

Thomas  Bagnall,  of  Worfley,  Lap^fhire, 
Gentleman;  for  amiU'or  machine  to  chop  bark, 
and  grind,  and  riddle,  and  pound  it  To  beaift 
or  work  green  hides  and  Ikins  out  of  the  mafter-i- 
ing,  or  drench,  and  make  thiem  ready  and  fitting 
for  the  oufe  or  bark  liquor.  To  beam  fheep  ikinsi 
and  other  fkins,  for  the  fkinners  'ufe,  and  for 
fcouriiig  or  taking  the  blooms  off  or  from  tanned 
leather  when  in  the  currying  ftite.    Dated. M^qr 

^I,      I80I.  ;  \ 

m     ■  .      ■■  —  ,    '  ■  '   ■ ^ i^-^ 

^i^iited  by  Kie^^Ls  aod  Soii> Red'Lion-Paflage,  FkK-^eet,  L«iiduo« 
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XXIV.  Specification  cf  the  Patent  granted  to  Mr* 
Thomas  BAGNAtL,  of  Worjley^  in  the  Parijh 
of  Eccles^  in  the  County  of  Lancajier^  Gefftlemflm 
Jor  a  Mill  or  Machine  to  chop  Barky  and  grinds 
and  riddle y  and  found  it ;  to  beam  or  work  green 
Hides  and  Skins  out  of  th^  Mafiering  of  Drench^ 
and  make  them  ready  and  fitting  for  the  Oufe  or 
Bark  Liquor ;  to  beam  Sheep  Skins  and  other  Skinr, 
for  the  Skinner* s  Ufi^  M  for  fh curing  and  takmg 
the  Bloom  off  or  from  tinned  Leather  when  in 
the  eurrying  State.    Dated  May  21,  j8oi. 

WITH    A    PLATE. 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  Y?:,  that  in  compliance  with  the  faid 
provifo,  T  the  faid  Thomas  Bagnall  do  hereby 
declare,  that  my  faid  invention  is  defcribed  in 
manner  following  :  that  is  to  fay ; 

Fig;  I ,  (Plate  VIII.)  is  a  horizontal  plan  of  the 
inill.  Fig.  2,  longitudinal  kHion  of  it.  Fig.  3> 
tranfverfe  fedlion  of  it. 

Vol,  XV.  U  A.  The 
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X46    Tatentfor  a  Mill  to  ebop^  &c.  Bark,  and 

A.  The  water- wheel,  by  which  the  whole  ma- 
chinery is  worked* 

B.  The  Ihafts. 

C.  The  pit-wheel,  which  is  fixed  on  the  waters 
wheel  fhaft  B,  and  turns  the  upright  fhaft  E,  by 
the  wheel  F,  and  works  the  cutters  and  hammer 
by  tapets. 

D.  The  fpur  and  bevil-wheel  at  the  top  of  up- 
right ihafts, 

E.  The  upright  fhaft, 

P*  The  crown-wheel,  which  works  in  the  pit- 
wheel  C. 

G.  The  fpur- nut  to  turn  tlie  ftoncs  I. 

P.  The  beaili,  with  knives  or  cutters  fixed  at 
the  end  to  chop  or  cut  the  bark,  which  faid  bark 
is  to  be  put  upon  cutters  or  grating  /,  on  which 
faid  beam  is  to  fall. 

Q.  The  tryal  that  receives  the  bark  from  the 
cutters  /,  and  conveys  it  into  the  hopper  H,  by 
which  it  defcends  through  the  flioe  J  to  the 
ftones  I,  where  it  is  ground. 

K,  The  fpout,  which  receives  the  bark  from 
the  ftones,  and  conveys  it  into  the  tryal  L,  which 
tryal  is  wired  to  fift  or  drefs  the  bark,  as  it  de- 
fcends  from  the  ftones  L 

M  The  trough  to  receive  the  bark  that  paftcs 
through  the  tryal  I^. 

S.  A  kind  of  difh,  to  receive  that  part  of  the 
bark  which  does  not  pafs  through  the  tryal  L. 

R.  The  hammer,  to  crufh  or  bruife  the  bark 
that  falls  into  the  difh  S,  which  faid  difli  is  on 
the  incline,  fo  that  the  hammer  keeps  forcing  it 
out  of  the  lower  fide  of  the  faid  difli,  when 
bruifed. 

k.  A  trough  to  receive  the  duft  and  mofs  that 
paflTes  through  the  tryal  Q^ 
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T»  The  bevil  wheel,  that  works  in  the  wheel 
D,  which  works  the  beam-knife  by  a  crank  Vat 
the  end  of  the  fliaft  u» 

W.  I'he  penetrating  rod,  which  leads  from  the^ 
crank  V  to  the  ftart  x. 

X.  The  ftart,  which  has  feveral  holes  in  it  to 
lengthen  jor  fhortcn  the  ftroke  of  the  bqam-knife.. 

y.  The  ftiaft,  to  which  the  flide  rods  A,  b,  are 
fixed  by  the  ftarts  71,  n. 

b.  The  flide  rod,  on  which  the  knife  /is  fixed  y 
which  faid  knife  is  to  work  the  hides,  &c.  On. 
the  knife  are  two  fprings  a^  a^  to  let  it  have  a  lit- 
tle play  as  it  makes  its  ftroke  backwards  and  for-- 
wards,  fo  that  it  may  not  fcratch  nor  damage  the 
hides,  &c,  ,  . 

%.  Is  a  catch  in  flide-rod  h^  which  catches  on 
the  arch-head  ^  ;  and  the  faid  arch-head  conveys 
the  knife  back  without  touching  the  hide,  and 
and  then  falls  back  to  receive  the  catch  again. 

/.  The  roller  to  take  up  the  flide-rod  i>,  while 
the  hides  are  ihifting  on  the  beam  h  by  pulling  at . 
the  handle  m. 

b.  The  beam  to  work  the  hides,  &c,  on.  Each 
beam  has  four  wheels  />,  />,  working  in  a  trough 
i;oad  j^,;,  and  moved  by  the  levers  r,  ^-^  When 
the  knife  has  worked  the  hide,  &c.  fufficiently  in 
one  part,  the  beam  is  then  fliiftcd  by  the  lever  c 
as  far  as  is  wanted. 

d.  A  prefs,  at  the  upper  end  of  the  beam,  to 
hold  the  hide  faft  on  the  beam  while  working. 

e.  An  arch-head,  on  which  the  flide-rod  b 
catches. 

/.  The  knife  fixed  on  the  flide-rod  i,  to  work 
the  hides,  &c.  ^  . 

i.  Cutters  or  grating  to  receiver  the  bark  for 
chopping.      /         .    „ 

V  z  The 
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Th*  bekih  P,  with  fchires  or  cutters,  may  ci- 
ther be  worked  by  t!^ts,  as  dcfcribed,  or  by 
the  bevil-wheel  T,  with  a  crink,  as  V,  to  cut  the 
fame  as  (hears. 

The  knife/ is  fixed  at  the  bottom  of  the  ftart, 
which  is  fixed  oh  the  Aide  Vod  b  ;  the  bottom  of 
the  ftart  is  fplit  open  t6  admit  the  knife,  the 
witfth  of  one  foot;  the  knife  fhould  have  a  gud- 
geon at  each  end,,  to  fix  in  the  open  part  of  the 
ftart ;  and  the  two  fprfngs  tf,  a,  prevent  the  knife 
frpfVi  giving  too  much  way  when  working ;  the 
knife  fliould  be  one  foot  long  and  four  or  five 
inches  broad. 

^he  arch-head  e  ^iH  flnft  nearer  to,  or  farther 
from,  the  b^a^i  i,  and  will  be.  fixed  fo  as  to 
cfaVry  the  knife  back  as  far  as  is  wanted,  or  it 
maybe  taken  away  tiH  wanted. 

The  it)Her  /  \t  taken  up  by  pulling  at  the  han- 
dle pf^  which  takes  up  the  Hide- rod  fo  high  as  ta 
fiv^  hcad-robrti  under  the  beam-kriifc.  The  han- 
le  m^y  be  hun^  upon  a  hook  for  that  purpofe, 
TThe  flide-rod, will. keep  running  upon  the  roller 
all  the  time  the  hide  is  Ihifting ;  and  when  the 
hide  is  fiiced  the  knife  is  put  on  the  beam  agaihr 
by  letting  it  down  by  the  handle  m.  There  mjRf 
be  ttvo  or  more  knives  at  wodc  on  one  beam  ^St 
the  fame  time,  by  having  different  flide-ro(£s» 
There  (hpuM  be  two  beams,  fo  that  t3xe  work-* 
fnkn  could  be  Ihifting  one  hide,  &c.  while  the 
Qihcr  was  working.  'Ine  beam  muft  be  flat,  andi 
a  little  on  the  incline.  As  to  the  breadth  it  does 
not  matter,  the  broader  it  is  the  lefs  Ihifting  of 
AeUdcs  will  be  wanted,  as  the  lever  c  will  Ihift 
them  as  far  ^s  the  width  of  the  hide,  if  required. 
I  h^e  formed  a  kirtd  of  prefs  d^  to  let  down, 
by  alever^  to  hold  the  hidefaftion  each&feef 
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the  knife  if  required,  fo  that  it  will  fufFer  the 
kiiife  to  make  its  back  ftroke  without  pulling  the 
hide  up  as  it  comes  back.  The  flide-rod  may  be 
weighted,  to  caufe  the  knife  to  lay  ftrefs  on  the 
hide,  &c.  according  to  the  kind  and  condition  of 
the  goods  to  be  worked. 

Hides  and  Ikins  for  the  fkinncrs'  ufe  are  worked 
in  the  fame  way  as  for  the  tanners. 

Scouring  of  tanntd  leather  for  the  curriers'  ufc 
will  be  done  on  the  beam  the  fame  as  working 
green  hides.  It  is  only  taking  the  knife  away, 
and  fixing  a  ftone  in  the  fame  manner  as  tnc 
knife  by  the  faid  joint,  and  to  have  a  brufli  fixed 
to  go  either  before  or  after  the  ftone.  The  lea- 
ther will  be  better  fcoured  this  way  than  by  hand, 
and  much  fooner. 

N.  B.  The  whole  machinery  may  be  worked 
by  water,  wind,  fteam,  or  any  other  power.  And 
that  part  of  the  machinery  which  relates  to  the 
beaming  part  of  the  hides,  may  be  *  fixed  to  any 
horfe  bark-mill,  or  may  be  worked  by  a  horfe  or 
other  power  feparately. 

The  intention  of  working  hides  and  fkins  upon 
the  beam  is  to  clean,  and  get  out  of  them  all 
the  lime  and  dirt  that  can  be  got  out,  which  i$ 
the  principal  part  of  the  bufinefs  for  making 
good  leather ;  thd  dirt  will  be  g©t  out  much  bet-* 
ter,  and  the  hides  be  made  cleaner  this  way  than 
they  can  by  hand,  ajid  at  n^uch  lefs  expence» 

in  witnefs  whereoff  &c. 
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XXV.  specif  cation  of  the  T^atent  granted  to  Mr. 
John  Turnbull,  Junior ,  ofCordaU  Printfield^ 
in  the  County  of  Dumb  art  on  ^  North  Britain^  Ca^ 
hcO'printer ;  for  certain  new  Procejfes  or  Improve* 
menis  of  Proceffes  and  Apparatus  applicable  to  the 
bleaching  or  whitenings  and  to  the  purifying^  wajh^ 
ingf  and  cleanfing  of  C  tton^  Flax,  Hemp,  Silky 
and  Wool,  and  alfo  applicable  to  the  bleaching  or 
whitening,  and  to  the  purifying,,  wafking,  and 
cleanfing,  of  Goods  of  every  Defcriptton  made  or 
pianufaSIured  of  Cotton,  Flax,  Hemp,  Silk,  and 
Wool^  or  of  Mfxtures  of  all  or  any  of  the  above 
Materials^  and  to  other  Purpofes,  by  which  a  con^ 

^  Jiderable  faving  will  be  ejfetUd  in  the  Expence  of 
Fuel,  Alkali^  and  other  Matters  or  "Things  enh 
ployed  in  bleaching  or  whitening,  purifying^  wafb" 
ing,  and  cleanfing  Goods'  and  Apparel  of  every 
Defcription.    Dated  November  i$,  1800. 

1  O  all  to  whom  thefe  prcfents  fhall  come,  &c» 
Now  KNOW  YE,  that  I  the  faid  John  Turn- 
bull,  in  compliance  with  the  faid  provifo,  do 
hereby  defcribe  and  afcertain  the  nature  of  my 
faid  invention,  and  in  what  manner  the  fame  is 
to  be  performed ;  videlicet,  I  take  cotton,  flax, 
hemp,  lilk,  or  wool,  or  goods  of  any  defcription 
ip^de  ojr  manufactured  of  cotton,  fiax,  hemp, 
iilk,  or  wool,  or  of  mixtures  of  all  or  any  of  the 
above  materials  that  are  wiftied  or  intended  to  be 
bleached  or  whitened  ;  and  firft  cleanfe,  waft, 
or  purify  them  from  the  loofe  dirt  and  foreign 
matter  that  may  be  adhering  to  them,  or  mixed  in 
their  texture,  as  al(b  from  the  pafte,  or  other  drcf- 
ling,  that  may  have  been  ufcd  in  their  manufac- 
ture, 
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ture,  (when  the  article  or  articles  to  be  bleached 
or  whitened  are  in  a  manufa<Stured  ftate) ;  which 
waftiing,  clcanling,  or  purifying,  I  efteft  by  any 
of  the  common  procelTes  ulually  known  and  fol- 
lowed ;  as  by  keeping  them  in  water,  either  hot 
or  cold,  or  in  any  convenient  aqueous  folution, 
for  a!  out  tuelve  hours,  more  or  lefs,  according  to 
the  quantity  and  quality  of  the  goods,  and  after- 
wards mill-washing  them,  or  otherwife  cleaniing 
them  from  fuch  impurities  or  dirt  as  can  be  re- 
moved by  this  or  any  fimilar  means.  By  this 
waOiing,  cleanfing,  or  purifying,  the  goods  arc 
brought  into  a  fl:ate  more  fit  for  the  applrcationi 
of  my  new  method  of  bleaching  or  whitening 
than  if  fubjedled  to  it,  (which  they  may  alfo  be,) 
without  that  previous  cleanfing.  When  thus 
cleanfed,  they  arc  put  into  a  lye  of  vegetable  or 
of  mineral  fixed  alkali,  or  the  volatile  alkali,  ei- 
ther mild,  or  ma  *e  cauftic  by  quick  lime,  or  into 
a  lye  of  quick'  lime  oqly,  or  into  a  foapy  lye,  or 
into  a  lye  compofed  of  all  or  any  of  thefe  fub- 
llances,  (with  or  without  the  addition  of  oxyge- 
nated muriatic  acid,)  of  a  ftrength  fit  for  the 
purpofe  of  extracting  the  coloured  or  colourlefe 
gummy  refinous  or  other  impurities  which  may 
exifi:  naturally  in,  or  which  may  have  been  in- 
troduced (by  accident  or  defign)  into  the  fibre 
or  texture  of  the  materials  or  goods  under  pro- 
cefs,  and  which  are  too  intimately  united  with 
them  to  admit  of  being  removed  by  the  firft 
above-defcribcd  waihing  or  cleanfing.  The  al- 
kaline, foapy,  or  other  lye,  may  be  prepared  by 
the  method  or  methods  yfually  followed  by 
bleachers ;  my  invention  not  confiding  in  the 
kind  of  alkaline  lyes,  or  other  liquors  employed > 
QX  ift  tiie  W4y  of  preparing  them,  but  in  the  mode 
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of  applying  fuch  alkaline,  foapy,  or  other  Ijres, 
and  in  the  accompanying  and  fjibfequcnt  nuni- 
puMions ;  for,  when  the  goods  or  articles  to  be 
bleached  are  immerfed  in  the  alkaline,  foapy,  or 
other  lye  pr  liq^uor,  as  before  directed,  inftead  of 
boiling  or  bucking  them  in  it,  as  is  the  practice 
ufually  followed,  I  only  fteep  them,  or  keep  them 
long  enough  in  the  faid  lye  to  be  thoroughly  im- 
pregnated with  it,  which  requires  a  fhorter  or 
longer  time,  according  to  tlie  quantity  and  tex- 
ture of  the  articles  or  goods.  The  goods  are  then 
drawn  out  of  the  rack  over  the  veffel  in  which 
they  were  impregnated,  and  fufFered  to  drain » 
that  the  fuperficially  adhering  lye  or  liquor 
may  run  from  them  back  into  the  veffel.  After 
this  draining,  the  goods  ftill  hold  a  fufficient 
quautity  of  the  lye  or  liquor  employed  to  anfwer 
the  end  in  view*  They  are  then  put  into  a  veflel 
of  fufBcient  ftrength  and  dimenfion  made  o^ 
wood,  ftone,  brick-work,  earthen-ware,  metal, 
or  any  proper  material.  This  veflel,  which  I  call 
a  fteaming-vat,  may  be  almoft  of  any  form  con- 
venient for  the  premifes  or  place  where  it  is  to  be 
fixed,  and  is  connedled  by  means  of  a  pipe,  tube, 
hofe,  trunk,  or  hollow  prifm,  made  of  wood, 
metal,  or  of  any  fit  material,  with  a  boiler,  kettle, 
or  cauldron,  wiiich  I  call  the  fteaming  kettle, 
and  which  may  be  of  any  convenient  form  and 
dimenfions.  The. tube  above  mentioned  may  pafs 
from  any  part  of  the  edge  or  of  the  fide  of  the 
ileaming  kettle,  or  even  from  its  cover,  which 
ought  to  fit  fteam-tight,  into  any  part  of  the  fide 
or  bottom  of  the  fl:e,aming  vat,  the  intention  and 
ufe  of  it  being  to  convey  fteam  from  tlie  aforefaid 
kettle  to  the  aforefaid  vat.  The  tube,  pipe,  hofe, 
trunks  or  hollow  prifm,  is  furniihed  with  a  ftop- 
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fock;Or  valve,  or  any  contfh^anc^.that  will  an* 
Twer  the  piif pofe  of  fhlitting  ahd  operiiwg^dtliJlea:- 
fure'thfe  cgmrriunifcation  between  the.  faid  4cettfc 
arid  vat.  The  ftcaming  vat  ought,  fdr^the  ^on-» 
vepi^nee  bf  lifting  oUt  the  goods,  to  be'farnifhcli 
witti  a  falfe  bottom  of  fohie.  kind,  inthe  inftdte, 
as  of  Wood  br  of  net-work,  for  thbgoocte  tb  Ub 
upon;  anclto  this  falfe  bdttom  fhotild  beattdcheH 
ropes,  by  meahs  bf  which,  and  the  afliftance  of 'a 
crahe  and  pulley,  br-ariy  other  convenient  mechdrii* 
v:al  pov^et,  the  :godds  may.  be  witildra\!vn  frOPti 
the  vat  aftqr  the  ^  operation  of  ifteaming  'themj 
The  operation  ^ffteaming  the ' goods  is'*pcrfi?rmipd 
by  opening  the  communicfitioii  between  tbo 
fteaming  kettle  arid  fteariiing  vat;  the  fofmeri 
which  contains  fame  water  or  ^aqueous  fohition,^ 
being  kdpt  at  a 'proper  heat  by  nieansbf  a  firb 
put  urider  it,  and  the  latter  hkvJhg.j3revioufly  its 
fcovex  fitted  6n  ftfeam-tight  The  ffeairi  is  thus, 
is  it  were,,  pent'tzp  in  the  kettle  and  vat,  and 
Qiade  fo  acft  .with,  any  preflure  'that'ittay  be  de- 
fired,  or  that  the  ftrength  of  the  veflels  mayrfbe' 
^ble  to  fuftain.  To  fecur-e  thefafety  of  \h'c  ped-' 
pie  employed,  the  apparatus  ought  always  to  beJ 
ftirnifhed  with  a  fafety-valv.e  attached  to  any  paiPtf 
qf  the  fteaming  kettle,  or  of  the^lieamin^  vat,  or 
of  the  tube  of  xjomraiiriication,  that  tvben  the 
elaftic  force  of' the  enclofed.fteam  reaches  the  de- 
t:<y:mined  poiht,  the  Valve  may  ojien  of  itfelf,  and 
4Uow  a  |)ortibn  of  it  to  elipape.  By  this  procefs' 
thegobds  c^n  be  heated  c©nfiderably  above  the 
boiling-point,  a  circumftance  that  adds  fo  much' 
t€>  the  dlflblving  power  of  the  alkaline,  or  foapy,* 
or  other ;  lye,  that  the  quantity  left  in  the  goods,*^ 
^ter-  draibjrig,  as  before  defcrib^d,  is  found  fuf- 
fici^nt  to  dillblve  and  diicharge,  by  one  fteam- 
Voi-.XV,  X  ing, 
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ing,  as  much  of  the  rclihous,  gummy,  or  other 
impurities,   from  the  goods  under  procefs,   as 
could  have  been  difcharged  by  a  long  boiling  of 
the  goods  in  the  lye  itfelf,  as  is  the  ufual  prac* 
tice,  and  by  this  means  a  great  faving  is  made  in 
the  alkalies  or  other  ingredients  employed  for 
whitening  the  goods.    For,  in  the  common  me- 
dibd,  the  colouring  matter,  as  difcharged  from 
the  fibre  or  texture  of  the  goods,  is  diflufed 
throughout  the  whole  lye,  which  foon  renders  it 
fo  foul  that  it  is  obliged  to  be  changed  long  b^-^ 
fore  it  has  become  faturated  with  the  fubftancea 
or  matters  on  which  it  exercifes  its  power.     But 
by  my  procefs  or  proceffes  there  lis  no  more  lye 
employed  for  one  fleaming  than  what  is  fufficient 
merely  to  impregnate  the  goods  thoroughly ;  and 
the  alkali  thus  depofitcd  in  the  texture  or  fibre  of 
the  goods  under  procefs  is  more  or  lefs  difen« 
gaged  from  the  faid  texture  or  fibre  by  the  ac«* 
tion  of  the  fteam,  and  is  found  at  the  bottom  of 
the  fteaming  vftt,  of  a  dark  colour,  occafioned 
by  the  matters  it  has  diflblved,  and  carried  down 
witk  it.    The  fteaming  vat  may  be  very  common 
dioufly  freed  from  this  depafit  by  a  common 
ftop-cock,  or  even  a  plu^  at  or  near  its  bottom, 
to  be  opened  as  often  as  it  may  be  neceflary.    I 
ailfo  effcA  the  fame  end  by  ufing  only  a  deep 
boiler,  with  a  fteam-tight  cov^,  fufpending  the 
goods  previouily  impregnated  with  the  alkaline 
or  other  lye,  as  before  direded,  on  frame  or  net 
work,  over  boiling  water,  in  the  faid  boiler,  and 
employing  oxygenated  muriatic  acid,  acidulated 
waters,  mill  wafhing,  or  cxpofure  to  the  fun  and 
air,    when  thcfe  arc  neceflary  t    particular  care 
muft  be  taken  to  keep  a  fupply  of  water,  or  fonic 
aqueous  Xolution,  in  the  lower  part  of  the  bwler, 
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below  the  frame  or  net  work  on  which  th,e  goods 
lie,  or  otherwife  they  may  be  finged^  or  actually 
burnt,  and  a  lofs  be  actually  incurred.  But  I 
prefer  putting  the  goods  into  fteaming  vats,  to 
putting  them  in  a  boiler,  in  the  manner  juft  de- 
Icribed,  and  that  on  feveral  accounts,  but  efpe- 
cially  becaufe,  by  means  of  one  fteaming  kettle, 
fteam  can  be  thrown  into  as  many  vats  as  can 
conveniently  be  ranged  round  it,  which  is  a 
mean  of  making  a  confiderable  faring  in  the  ar* 
tide  of  fiiel.  One  fteaming  generally  requires 
from  four  to  eight  hours,  but  the  length  of  tinjc 
will  vary  according  to  the  kmd  or  quality  of  thp 
goods  to  be  whitened,  and  th?  ftre^gth  o(the  lye 
that  has  been  employed  fqr  impregnating  them. 
After  the  fteaming  has  been  continued  a  fufficient 
length  of  time,  the  cover  of  the  fteaming  vat  is 
taken  off.  The  communication  with  the  fteam- 
ing kettle  is  cut  off  by  means  of  the  aforefaid 
cock  or  valve,  provided  fbr  that  purpofe,^anid 
the  gobds  are  lifted  out  by  means  of  a  crane  and 
pulley,  or  other  fit  mechanical  power,  as  befcw 
mentioned.  They  are  then  well  walhed  by 
milling,  or  by  any  of  the  procefles  followed  by 
bleachers.  After  this  they  are  again  impregnated 
with  lye,  fteamed,  and  then  waihed ;  and  thefe 
manipulations  are  repe^tec^  in  the  manner  that 
has  already  been  defcribed  till  the  goods  arc 
brought  to  the  required  degree  of  whitenefs,  ^d 
purity.  The  ufual  operations  of  fteeping  m 
acidulated  waters,  and  expofure  to  the  liin  and 
air,  or  to  the  aAion  of  the  oxygenated  muriatic 
acid,  in  fuch  ftages  of  the  procefs  as  the  bleacher 
may  think  proper,  may  be  employed  with  adt 
vantage  in  jny  method,  as  well  as  in  the  common 
and  wW  method  of  bleaching.    I  need  hardly 
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dircft  here,^^yhat  every  bleacher's  own  experi- 
ence ihuA?  |>0int  out  to  him,  namely,  'that-  when ' 
aCi'diilai^  ^Vai:ers,  ^xpofure- to  the  fun  ami-atr^  or 
tfte^!x^genated  muriatk  acWj  ire  to  be  employed- 
aftfer-'dfi5r  ftfefiniifg,  \}it   '^fiods  ftiopld   fii-ft^  be. 
wa^edV'.'JW^en  Ilk;'  fiieep*^   woolj    or   goods;, 
coht^fnin^  flieep*d  wool  or  animal  hair^  or  fur^ 
of'^Ay'kind/are*  wiftied  to  be  cleaned^  fcoure(i,f 
ofwhf^nfed  •  by  the  aboVe-defcribed  method,  the  ■ 
lyte  einpidyed  oiiglift  t6  be^  much  weal^r  than  in' 
the'caffc^tSP  fiotton,  flax,   or  hemp,  or  of  -  goods. 
mSfiiifSc^lafeci  -  of  tbefe,  or-  any  of  tliem  ;  for  a ; 
ftf^^^li?u^ic  lye '^ould^  entirely  deftrdy  fhe.fbr^  • 
ir*i*?^[^,cbiw      them  into  a  faporiacious  nfiatten  ' 
Ixtwitndi^ whereof,  &c.  ^  ,  -  ^       • 

'-j  i'  V     1    '       '    _'  '  ■      '    i '    *'- 

J   .  .      ,  ^  .... 

i  .';    '  ■     ,    , 

XBiMI,  Sp^afyatm.of.ibei  BAfeM]grm64  ^«>-¥?*. 
fDuGLEY;  AuAMS^  ^ FUetrflr^ef^i,  J^tp^iQuy  tf/ji 
lam^in^  Opt^mn^  for  Ms  In'iientmoXA.  Uode.^fo 
f^n^ntig.  fet^Jcf^eS)^    ?erfptfliv§^^  PtoJpjQ^   a»iv 
$thtr.  Optical  Gi^ffcs.  m&fA  porta^.k^ 

'.''  Dated 'May -3  ol  i8op.  ^ 

^     /     *  wi;j'.H   A   PLATE. 

To  al^t(5J^^^m  thef^^^  prefenfs  fballconie,  &c. 
N^W;  KNpW,  Ve^  that  1; the  faiS  Dudfey'Ad^^rns, 
in^  purfaahce  of,  arid'  coi^ipliance^  with,  *  fuch." ' 
ptpyifo^  in  the  faid  "recited^  letters,  pate  fit  copr 
tailied/  ^o^  by  this'  in^r/irnent,  under  n^y/hand 
anH  leal,  particularly  explain  and  defcribe  the 
jjature/of  my  laid  invention,  and'  the  mannqr 
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irv  jyhicl^  the.  fame^  is  to  be  performed,.  l?y  ..thq 
cTfawjngs',  references,  and  explanations,'  here^. 
in'  cpnt3iined'^  an9  fe{  forth  ;  that  iS'^to  fay; 
l^ie/ptlricipji^^  and,  utftuy  onwhich  my  new.i^-| 
ventioh  on,  telef cppe^,  pcr(pe<ftive,  profpe^^  an4l 
other  optical  Riffle^,  is  founded,  is  in  rendexing 
tii^rn>  by  tlv^  iiey  corlftruftioa,  confiderably, 
more  portable  than  they  haye.  llitherto  been  niadeir 
In  order /o  produce  t^V^  pc;cuHar  degree  of  port- 
ability^ that/ha^?)e^^  feffedled,  it  was  found  e3^- 
pedienif  tbj  ^opt  a  lieyv  fpecies  of  fpring,  that^ 
^oiildj^tbfiijns^^^  ^nd  cQnftrucflion,  Oj;-' 

cup.V  the,  leaft.  poffible^'lpace,  and  at  the  fanic, 
timfe  render  .the  telelcopes,  to  which  it  wa^  ap-^ 
piie4>  ^rong,  ^P^.^^^P'^y  when,  drawn  put.  '  This^ 
w^5  the  Aore.nec'effajry,  as,  according  to  the  new^ 
cphftru^ion,,  tfte,  number/of  joints  or  tutjes  would, 
be  augmentecl  confid^fibly  beyond-  the  nuoibcrj 
hTthertb  employed.  It  was  neceffary  alfo  to  deyife^ 
Ibrn'e  meaiis  'Sy  which  the  feveral  glafles^  app)i;^ck 
to  the  eye-ends^  of  telefcppes,'rti quid  acquire,  tfieir^ 
true  ppfitions  and  4iftances  when  the  joints  or  tubes^ 
were^  dr^wn  ouj:^  ^2S\tv  haying  been  compreiTed, 
intb,a  fmairfpace,'  and  the  fame  be.  retained,  ia, 
every  ntuato^in  whefein  they  might  be  placed  by  v 
the  obferveT  dufi^g.  the  time  tlie  telefcope  vyaiL 
beine  adjuftpd.for  ule. 

,.'■«/  "^  ^  .  •  '• 

>  R*EPERE^"CE^  TO   PiiATE*  IX. 

ipig.  i*./A,  reprefents  the  form  and  conftruc-. 
tion  oNhe  fprin^?^.     It  confifts  of  a  thin  piece  of  ^ 
met^  tube,  turned   in  a  lathe  ftri6tly  true  and 
cvlindric^,  aud  tp  fit  tbe^  inlide  of .  the  drawer  or^ 
^      •  *.     ;  "  -  tube 
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tube  in  which  it  is  intended  to  flide.  It  is  thn 
flit  down,  from  the  open  end,  in  two>  three,  four, 
6r  more  places,  to  give  it  elafticity :  this  latter 
circumftance  is  not  nowevcr  abfolutely  ncceflary^ 
iThe  dotted  lines  at  B  Bcpreferit  the  under-fidc  of 
the  (bring  perforated,  in  wiiich  a  fcrew  is  cut>  of 
the  nze  to  fcrew  on  the  end  of  the  tube  at  C, 
Fig.  a,  and  made  faft  there. 

This  inverted  cylindrical  fpring,  fimple  as  it  is/ 
in  it^  conftruAion,  affords  ajl  the  advantages  ne-*. 
ccflary;  it  occupies  lefe  Ipace  than  the  fprings 
Hitherto  adopted,  and  by  that  means  admits  of 
more  drawers,  tubes,  or  joints,  being  added  than 
could,  according  to  the  former  mode,  be  ufed 
or  applied  within  the  fame  fpace;  by  its  cylindri- 
cal form,  that  flrength  and  fteadinefs  is  obtained^ 
which  is  fo  eftential  to  the  conftruiSling  a  gpod 
tclefcope  with  dtawers.     It  prefervcs  the  axis 
therefore  as  one  uninterrupted  line,  in  every  po- 
lition  of  the  drawers,  whether  t;hcy  arc  drawn  out . 
to  the  fulleft  extent,  or  returaeid  in  part  into, 
their  fcveral  tubes.     It  is  alfo  of  fupcrior  adyan-r 
vantage,  and  the  beft  adapted  to  the  conftru(9:ioii 
of  plated  tclefcopes,  whether  plated  in  gold  of 
iilver,  oi  whether  the  drawers  or  tubes  arc  lac«t 
(^Yrei-edi  painted,  or  jkpanned,  *i5cc.  as  by  itsac?-: 
tion  and  principle  all  prcffure  and   fri^ftion  on' 
.their  poliihed,  plated,  or  painted  furfaces,  may 
be  obviatedy  and ,  thff  poflibility  of  thoft  furfacfs 
being  rubbed,  fcratched,  or  worn,  thereby  to- 
tally prevented.     Fig.  3,  rcprefents  the  tub^'iQ« 
with  the  fpring  thereon  at  D.    E,  reprcfentis  th« ; 
tube  in  which  it  Aides.  '     t  r 

The  fecond  part  of  the  invention  is  cflFe^tciia , 
the  following  inahner.     Fig.  4,  C,  repitefcnts  the 
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tube  called  the  eye-tube,  or  that  which  is  placed 
next  the  eye  when  the  telefcope  i^  being  ufed* 
n,  the  fpring  thereon.  H  and  1,  two  tubes,  that 
arc  made  to  Aide  into  the  interior  of  the  tube  C. 
P,  a  broad  circular  plate,  Ihoulder,  or  flaunch. 
li  explain  the  aft  ion  and  principle  of  the  tubes 
H  and  I  more  fully,  another  figure,  Wa.  Fig.  5^ 
has  been  given.  C,  reprefents  the  tube  to  be 
placed  next  the  eye,  a,  the  new-invented  cy- 
lindrical fpring  thereon.  D,  the  next  tube,  in 
which  the  faid  fpring  Aides,  provided  alfo  with 
its  fpring  j,  which  Aides  in  the  third  tube  E. 
Hie  firft  and  fecond  glaflcs  are  contained  in  the 
eye^tube  C,  and  are  reprefented  by  dotted  lines 
G,  6.  The  third  and  fourth  glafles  are  inferted 
in  the  tube  H  at  ^  r.  Thefe  tubes,  as  have  been 
mentioned,  arc  made  to  Aide  into  the  interior  of 
the  pye-tube  C,  when  the  inftrument  is  clofcd, 
btit  wnen  the  tubes  are  drawn  out,  they  will  have 
nearly  the  efFeft  reprefented.  For  when  the  tubes 
C,  D,  and  £,  are  drawn  out,  the  flaunch  F  will 
ftrike  againft  the  end  of  the  tube  D,  and  by  that 
means  the  two  tubes  H  and  I  will  alfo  be  drawn, 
out,  and  will  retain  their  prefent  poiition  until  all 
the  tubes  are  nearly  clofed.  For  it  is  not  until 
the  flaunch  F  reaches  one  of  the  laft  tubes,  that 
the  two  tubes  H  and  I  will  be  forced  into  the 
tube  C.  The  glafles  therefore  contained  in  them 
will  acquire  and  retain  their  true  diftances  while 
being  ufed. 

The  advantages  qf  this  part  of  the  invention 
peed  not  be  enlarged  upon,  as  will  appear  obvi-f 
ous  to  every  one  who  confidcrs  thp  fubjeA,  thai 
J)y  means  thereof,  together  with  the  new  fpring, 
the  utmeft  portability  in  telefcopes  may  be  ef- 
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feitcd,  and  their  length  m  cobfequenc^'jSc  r^^ 
fiderably  extended  beybhd  what  i^  ufiiilly^^^opted 
if  necTeflary.         *  X, 

The  fame  degree  of  portability^  anciany^^igrcf 
6f  length,  inay  be  obtained  by  fhe  adw'ipn/cdF 
three,  four,  or  more  tubes,  in  the  plap^  bf  ,tb9 
two  already  mentioned  i  and  the  tube  coiDtainljpg 
the  firft  and  fecond  glafles  blight  be  ,coiiffru(fted 
after  the  fame  manner,,  vi%.  to  conlift  pf  two, 
three,  or.  more  tubes,  and  made  to  Aide  one 
<vithin  the  other;  and  in  fome  inftances,  where 
the  tclefcopts  are  very  long,  one  tube  might  be 
tnade  perhaps  to  anfwer  the  purpofe.  •  Thefe  and 
Other  iimilar  modes  might  hereafter  be  adopted 
•without  altering  the  principle  of  this  invention, 
which  eftablimes  a  rule  whereby  the  feveral 
glaffes  at  the  eye-ends  of  tekicopes  may,  from 
the  manner  in  which  they  are  placed,  be  brought 
i)ear  to  e^ch  other,  and  afterwards  placed  at  their 
proper  diftances,  without  inconvenience  or  prer- 
judice  to  the  telefcope.  Of  the  many  modes  that 
have  been  tried  and  named  herein,  the , particular 
one  adopted  has  been  preferred;  it  is  tk^^moft 
limple,  and  it  moreover  polfeifes  all  thV,^vaa- 
tages  required.     In  witnefs  whereof,  -^^^^^ . 

■^yj-"^.  ■  ■-. 
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XXVII.  specification  of  the  Patent  granted  to  Mr. 
Thomas  Robert  Guest,  of  Portfrnouth^^  in 
the  County  of  Hants  ^  Art  ill ;  for  his  Invention  of 
certain  Boxes,  of  a  nezv  and  improved  ConflruEiion, 
of  various  Forms  and  Sizes y  to  contain  certain  nevi 
and  improved  Materials^  and  other  neceffary  Ar-* 
tides  for  drawing  and  painting  ;  likewft  an  entire 
new  and  improved  Method  of  arranging^  on  fcien* 
tific  Principles,  the  Colours  to  be  contained  in  the 
faid  Boxes.     Dated  June  2,  1801. 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  I  the  faid  Thomas  Robert 
Gueft  do  hereby  declare,  that  my  faid  invention 
of  a  new  box  or  boxes,  and  materials,  for  paint- 
ing and  drawing,  and  my  new  manner  of  ar- 
ranging the  pallet  of  colours,  and  certain  new 
materials  that  are  to  be  contained  therein,  by 
which  the  art  of  drawing  or  painting  in  colours 
will  be  rendered  more  fimple  and  generally  ufe- 
ful,  is  defcribed  as  follows. 

The  boxes,  of  whatever  fize  or  fhape,  or  ma- 
terial they  may  be  made,  are  to  be  fo  formed  as 
to  contain,  with  convenience,  either  a  round,  or 
fquare,  or  oval,  or  any  other  fhaped  piece  of 
roarble,  or  wood,  or  metal,  6r  ftone,  or  por- 
celain, or  pottery,  or  glafs,  or  other  proper  mate- 
rial or  compofition,  or  combination  of  materials 
of  any  kind,  either  coated  or  plain,  which  piece 
of  njarbJe,  or  wood,  or  metal,  or  ftQne,  or  por* 
celain,  or  pottery,  or  glafs,  or  othei;^  material, 
is'  abfolutely  necejfary  for  or  to  my  new*^  afrange- 

*  Mr.  Gueft  has"  alfo  a  houfe  In  London,  Np.  82,  Pall 
IV^ali.  '  '       '.         ^  ;^- 
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ment  of  the  pallet  of  colours,  and  which  I  Ihall 
hereafter,  in  this  fpecification,  call  by  the  name 
of  a  pallet  of  colours.  And  the  box  or  boxes  will 
be  made  fubfervient  to  it,  and  fo  contrived,  that 
this  pallet  of  colours  will  be  fometimes  fitted  in  the 
top  or  cover,  or  in  a  drawer,  either  in  the  front, 
end,  or  fide,  or  fome  other  convenient  place, 
for  the  purpofe  of  receiving  it,  but  in  fuch  a 
manner  that  this  pallet  of  colours^may  be  eafily  re- 
moved, if  wanted  for  ufe,  by  the  artift  or  perfon 
drawing  or  painting ;  and  that  the  colours  are  to 
be  arranged  or -fixed  on,  or  let  into  it,  by  cer- 
tain places  being  made  or  funk  into  the  pallet  to 
receive  them  ;  and  thefe  places  will  fometimes  be 
of  a  long  fqiuire,  or  of  an  oval  or  a  round,  or  in- 
deed any  other  fhape  that  may  be  found  beft 
adapted  for  the  purpofes  intended,*  by  which 
means  the  colours  are  guarded  from  all  dirt  or 
duft,  they  cannot  be  mifplaced,  the  artift  has  no 
occafion  to  apply  to  a  plate  or  other  material  to 
rub  his  colours  on  when  ufed,  the  pallet  on  which 
they  are  arranged  and  fixed  ferving  for  that  pur- 
pofe, and  which  may  be  eafily  cleaned,  'when  ne- 
ceflary,  with  a  damp  fponge.  The  colours  are  to  be 
fixed,  or  let  into  the  pallet,  fo  as  not  to  be  removed, 
or  to  fall  out,  which  is  done  by  firfl:  caking  them 
in  the  ufual  manner,  and  afterwards  fafl:ening  them 
in,  while  damp,  by  fome  mucilaginous  mixture, 
fuch  as  gum-water,  or  any  other  that  will  not  in- 
jure them.  It  is  hardly  neceflary  to  oSferve, 
that  of  whatever  material  the  pallet  be  made,  it 
fhould  be  prefented  in  an  unglazed  or  unpolifhed 
ftate  :  thus,  if  made  of  marble  or  other  ftone,  it 
Should  be  left  as  fmooth  as  poflSble,  ,  but  un- 
polifhed. If  of  wood,  it  muft  be  coated  with  a 
^compofition  of  oil,  flake  white,  and  calx  of  tin, 
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or  any  other  compofition  that  will  anfwer  the 
lurpofe  of  refifting  the  penetration  of  water,  and 
eft  as  fmooth  as  poffible,  but  not  polilhed  nor 
glazed.  If  of  metal,  it  ftiould  be  enameled,  and 
ground  fmooth,  but  left  with  a  tooth,  and  witli^ 
out  polifh.  If  of  porcelain,  to  be  lefr  in  the  bif- 
cuit  Hate.  If  of  glafs,  it  fhould,  in  the  vitrifi^ 
cation,  be  mixed  with  the  calx  of  tin,  or  any 
other  material  that  will  make  an  opaque  white 
enamel  of  it,  and  when  made  of  the  proper  fhape 
it  fhould  be  ground,  and  left  without  polifh.  Let 
it  be  obferved,  that  I  do  not  wifh  to  ftate  that  the 
colours  may  not  be  mixed  on  glazed  or  polifhed 
fubftances,  but  imglazed  and  unpolifhed  bodies 
for  that  purpofe  are  much  fuperior. 

The  convenience  and  utility  of  this  pallet  of 
colours  every  experienced  and  profeffional  man' 
will  fee ;  and  it  will  remove  the  inconvenience 
above  mentioned,  which  the  younger  pra(fti- 
tioners  have  hitherto  laboured  under.  The  co- 
lours will  likewife  be  arranged,  and  fixed  on  or 
into  the  pallet,  in  the  following  order,  according 
to  the  principia  optica^  viz.  The  three  original 
colours,  yellow,  red*  and  blue,  will  be  fixed  on 
or  into  the  pallet,  and  fo  arranged  as  to  Ihew 
their  intefmediate  Ihades,  viz.  from  yellow  the 
degrees  pf  orange  to  red ;  from  red  tlie  degrees 
of  purple  to  blue,  with  the  different  degrees  of 
green  and  the  browns  refulting  from  a  mixture  of 
the  three  original  colours :  which  arrangements 
will  include  every  poffible  tone  or  tint  that  can  bc 
prefented  to  the  eye,  and  the  colours  and  tints 
will  be  arranged  on  pr  in  the  pallet,  fo  that  the 
numbers  i,  2,  3,  &c.  will  indicate  the  tone  oi 
tint  of  each,  and  may  be  called  yellow,  di^ange, 
red,  pui'ple,  blue,  green,  and  brown,  &c.^  with* 
out  any  reference  to  the  original  name  of  any 
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particular  pigment  or  chemical  preparation  at 
prefent  in  ufe,  unlike  the  prefent  method,  which 
by  naming  the  pigment  contrary  to  its  real  tone 
or  colour,  (though  the  experienced  artift  may 
remove  the  difficulties  from  himfelf,)  ferves  only 
to  miflead  the  ftudent ;  and  thofe  not  previoufly 
acquainted  with  the  ufe  of  colours,  without  con- 
veying any  idea  of  the  tone  or  tint  of  colour 
wanted,  but  by  the  above  arranged  pallet  of  co- 
lours the  mafter  is  eafed,  the  ftudent  improved, 
and  a  rational  and  fimple  theory  will  go  hand  in 
hand  with  the  praftical  part.  The  colours  in  the 
larger  boxes,  and  on  the  larger  pallets,  will  like- 
wife  be  divided  into  tranjparent  or  glazings  and 
opaque  or  body  colours.  The  tranfparent  being  fixed 
on,  or  let  into  one  fide,  and  the  opaque  on  or 
into  the  other  fide  of  the  pallet,  to  prevent  con- 
fufion.  And  the  tranfparent  and  opaque  colours 
are  to  be  arrapged  in  the  fame  manner  wirh  re- 
gard to  the  degrees  of  tone  and  fituation,  which 
will  enable  the  artift  to  produce  the  eiFo(ft^|ie 
wi/hes,.  according  to  his  ftile  or  mode  of  prac- 
tice with  the  opaque;  and  he  may,  bv  turain§ 
iiis  pallet,  inricii  and  glaze  his  painting  wa||j| toe 
rranfparcnt  colours  \yithout  rendering  Tn^m  f^^uj 
or  muddy.  Having  defcribed  the  natuj'e  of.^  m^ 
invention^  as  regards  the  boxes,  and  X^P^f^rrange"^ 
ment  of  ihe  pallet  of  colours^  I  wiU^j  pjx^iC^eed  to 
ii^te  the  means  of  rendering  this  inve^tipii  ftiU 
more  convenient  to  the  publick^  whifh  cpnijfts 
in  a^djing  to  the  boxes  fuch  articles  as  will.fupply 
the  artjll  witji  every  utenfil  and  material  th^c  he 
pan  want,  'and  thofe;  ot  the  beft  quality.  Ji^  the 
larger  Ipoxes,  capable  of  containing  therp,  wjllhe 
jntrqduced  ,the- necefi^ary  varnifhes,  with  )9'r^c- 
tions^for  their  ufe  ;  and  as  the  ufual  pallet  kniV'es^ 
with  blades  compofed  of  iron,  fteel,  or  filVer,  are 
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very  detrimental  to  the  colours,  even  to  the  total 
deftru6lion  of  lome  of  them,  as  may  be  inftanced 
in  the  pigment  called  Naples  yellow,-  which  is 
changed  to  a  dirty  greeniih  colour  when  rubbed 
or  mixed  with  fuch  knives,  a  knife  formed  out 
of  Ihell,  or  ivory,  or  horn,  or  wbod,  will  be  fub- 
ftituted  in  their  ftead.  Camel,  fitch,  and  fable 
pencils,  will  be  added  as  ufual,  of  an  improved 
quality,  with  new  pencils  of  cork.  Pumice  ftone 
and  Iponge,  for  raifing  out  or  producing  th6 
lights  of  wallied  drawings;  port  crayon^^  pencil 
racks,  water  glalFcs,  and  parallel  rulers,  will  alfo 
be  introduced  into  the  faid  bodies;  but  as  the 
before  -  mentioned  palltfts  of  colours  can  be  re- 
moved from  the  boxes  above  dcfcribed,  I  fix^ 
them  to  thofe  intended  for  the. army  and ^  navy  in 
the  moil  portable  and  convenient  manner  to  carry 
in  the  pocket,  to  ufe  as  occafiori  may  offer  ;  and 
in  general  they  will  not  take  up  more  room  thaa 
a  Irnall-lized  pocket  or  note  bbok,  and'  will  be 
often  made  of  that  fizc  and  form,  with  only  the 
three  original  colours,  which  are  all  that  are 
wanted  for  navy  fignals ;  to  thefe  will  be  added 
brown  and  black  to  tli  jfe  Intended  for  the  recon^ 
hoitring  Iketchings  of  the  army.  The  great  ad- 
vantage of  which  will  be  felf  evident,  as  the  co- 
lours and  pallet  are  fixed,  with  room  for  the  pen- 
cils and  cards,  the  box  or  book  may  t)e  fliut,  in 
the  moft  hurried  moment,  without  defacing  ot 
injury  to  the  Iketch. 

In  addition  to  the  advantages  arifing  from  the 
above-mentioned  pallet  of  colours,  &c.  1  have 
only  to  obferve,  that  the  colours  will  be  of  a  very 
fuperidr  quality  in  finenefs,  tone  of  colour,  du- 
rability, and  eafe  in  the  working.  In  witnefs 
whereof,  &c. 
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XXVni.  Defcription  of  an  Apparatus  for  prevent^ 
ing  Paffengers  in  Carriages  being  injured  when  the 
Hovfis  have  taken  Fright. 

By  Mr.  Geokgk  Davis,  of  Wind/or. 

WITH  A  PLATE. 

From  the  Transactions  of  the  Society  for 
the  Encouragement  of  Arts,  Manufactures, 
and  CoM^MERCE. 

A  Bqimty  of  Thirty  Guineas  was  awarded  to  Mr. 
Davis  for  this  Invention. 

JLiAVING  affixed  the  apparatus  to  a  coach,  I 
ihould  conceive  it  would  not  be  neceflary  to  en- 
ter into  a  very  particular  defcription  of  it.  I 
fliall  therefore  only  relate  the  manner  of  opera- 
tion. 

'*  It  is  fixed  behind  the  fplinter-bar,  and  the 
communication,  by  means  of  a  copper  chain,  is 
carried  through  the  boot  to  the  fide  of  the  coach- 
box, that,  in  cafe  of  the  horfcs  taking  fright,  or, 
of  that  more  fatal  accident,  the  reins  breaking, 
which  precludes  the  poflibility  of  flopping  the 
horfes,  the  coachman  can  difcharge  them  inftan- 
taneoufly."  There  is  this  fuperiority  in  my  in- 
vention over  any  other  method  hitherto  put  in 
practice,  "  That  the  horfes  can  be  liberated, 
even  when  the  pole  is  at  right  angles,  or  locked 
clofe  to  the  perch,  a  pofition  which  otherwife 
overturns  a  carriage."  I  have  had  the  honour  of 
exhibiting  a  trial  before  his  Majefty,  and  dif- 
cliarged  the  horfes  three  times  ;  which  Mr.  Yid- 
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ler,  of  Millbank,  can  atteft,  having  been  prefept 
on  the  fpot,  and  who  was  pleafed  to  fay,  that  he 
thought,  if  it  was  more  generally  known,  no  car- 
riage would  be  without  it  *'. 

Description  op  the  Machine. 
(See  Plate  X.) 

Fig.  I,  A,  the  fplinter-bar  of  a  carriage,  to 
which  the  horfes  are  attached  by  the  traces  fixed 
to  the  rollers  B,  B,  B,  B,  and  to  the  pole  C. 

D  D  D,  a  brafs  chain,  extending  from  the  coach- 
box to  the  fplinter-bar :  tliis  chain  goes  under  the 
roller  E,  over  the  roller  F,  is  then  wound  once 
round  the  pulley  G,  and  thelJce  direfted,  by  the 
fmall  rollers  H  and  I  to  the  quadrant  K,  to  the 
fartheft  extremity  of  which  it  is  attached. 

The  quadrant  K  has  a  vertical  axis,  on  the  up- 
per part  of  which  is  a  pinion  with  four  teeth,  (fee 
L,  Figs.  2  and  3).  This  pinion  works  in  two 
racks,  M,  M,  fixed  on  two  elbow  head  bolt-bars 
N,  N ;  and,  by  means  of  thefe  racks,  the  bolts 
are  moved  backwards  and  forwards  by  the  ad^MOii 
of  the  quadrant  K. 

Thefe  bolt-bars  extend  from  the  centre  of  the 
fplinter-bar  to  its  extremity,  the  ftraight  end  of 
the  bolts  fhooting  into  the  iroUers  B,  B,  Fig.  i, 
at  the  end  of  the  fplinter-bar,  and  the  elbow- 
heads,  «, «,  Ihooting  into  the  two  centre-rollers 
B,  B. 

On  the  lower  part  of  the  axis  of  the  quadrant 
K  is  a  female  fcreWt  which  receives  a  bolt  O^ 

.  > 

*  In  «  letter  to  the  fecrctary  of  tl>e  fodety  Mr.  Vidl«r 
#orro|9orates  this  itatemcnt  of  Mr«  Davis. 
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(fee  Fig.  3,)  one  end  of  which,  when  bolted, 
pafles  through  the  bolt  C :  the  other  end  of  it  is 
a  male  fcrew. 

P,  Q,  are  two  collars  fixed  on  the  fplinter-bar, 
which  collars  confine  the  axis,  and  prevent  its 
being  difplaced. 

Fig.  4,  fhows  the  pulley  G,  round  which  the 
chain  D  pafles  :  the  axis  of  this  pulley  contains 
two  female  fcrews,  R,  S,  with  threads  in  d liferent 
diredlions  moving  the  two  bars,  T,  V,  backwards 
or  forwards,  fo  as  to  protrude  them  on  the  co- 
nical part  of  the  naves  of  the  fore-wheels  of  tke 
carriage,  and  to  a£t  as  a  brace  thereon,  fo  as  to 
retard  their  motion. 

.  Fig.  5,  is  a  link  of  the  chain,  in  order  to  Ihow 
its  make  or  formation. 

•  When  the  horfes  are  to  be  detached,  and  the 
carriage  flopped,  the  coachman,  fitting  on' the 
coach- box,  draws  up  a  handle  W,  Fig.  i,  af- 
fixed to  the  chain  D  by  means  of  an  iron  bolt 
with  a  fpring  upon  it,  to  retain  it  when  drawn 
out;  the  chain  D  pulls  back  the  quadrant  K,  and 
draws  back  the  double  bolts  N,  N,  which  pafs 
through  fquare  holes  at  the  lower  end  of  the 
rollers  B.  The  fame  motion  of  the  quadrant,  by 
means  of  its  female  fcrew,  raifes  the  fcrew-bolt  O, 
and  fets  the  pole  at  liberty ;  fo  that  the  horfes 
move  off  with  the  pole  and  rollers.  It  has  been 
before  obferved,.  that  the  chain  D  winds  once 
round  the  pulley  G;  by  this  means,  .when  the 
chain  is  drawing  up  to  detach  the  horfes,  the  mo- 
tion of  the  pulley  propels,  from  hs^  female  fcrew 
on  each  fide,  bolts:*  which,  have  Ifcrew-heads  ^t 
one  end,  and  wedges  at  the  other,  which  wedges, 
.when  propelled,   a6l   asibiracds  on  the  cotiical- 
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formed  naves  o£  the  fore  wheels,  and   flop  the 
motion  of  the  fore  wheels. 

X,  16  %'  fquare  head  on  the  axis  of  the  qua- 
drant iKf  :  by  means  of  a  key  applied  on  this  head, 
when  neceffary  to  attach  the  horfes  to  the  car- 
i\2i%ty  the  quadrant  is  returned  to  its  place,  and 
b(i\i%  the  rollers  and  pole,  after  they  are  replaced 
Jn  A[\t\v  proper  fituations ;  the  quadrant  at  the 
fame  time  pulls  back  the  chain  ern  the  pulley  G, 
which  pulley  draws  back  the  wedge-bolts  from 
the  conical  naves  of  the  fore  wheels,  and  fets 
thcm^e  to^more:  *  "  . 

The  Committee  of  Mechanicks,  to  whofe  con- 
fideration  this  hufinefe  was  referred  by  the  So- 
ciety, appointed  a  trial  to  be  made  near  the  Ma- 
gazine in  Hyde  Park,  on  Thurfday,  the  27th  of 
March,  1800,  with  a  coach,  to  which  the  ap- 
paratus vtras  attached.  Four  horfes  and  two  pof- 
tillions  were  employed  for  the  purpofe.  A  per- 
fon  fitting  on  the  coach-box  loofed  the  pole  and 
rollers  from  the  carriage,  by  pulling  a  chaipi 
placed  near  the  boot,  which  chain  drew  back  the 
bolts  in  the  fplinter-bar,  and  allowed  the  pole 
and  rollers  to  be  carried  oiF  by  the  horfes,  at  a 
time  when  they  were*  gallopping  at  the  rate  of 
more  than  ten  miles  an  hour.  The  experi- 
ment was  repeated  thrice,  and  the  horfes  difcn- 
gaged  each  time ;  but  the  impetus  given  to  the 
carriage  by  the  velocity  of  the  horfes,  occafion- 
ing  the  coach  to  run  forwards  above-twenty  yards 
on  level  ground,  after  the  horfes  were  detached, 
the  Committee  were  of  opinion,  that  a  part, 
but  not  the  whole  of  the  objedl  of  the  Society 
was  anfwered,  as  the  paflengers  in  the  carriage 
might  yet  fuffi^r  injury  froq;i  ^he  motion  of  the 
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carriage  after  the  horfes  were  liberated.  On  their 
noticing  this  circumftance  to  Mr.  Davis,  and  a 
gripe  be'ng  added  to  Hop  the  motion  of  the 
wheels,  Mr.  Davis,  on  tfee  8th  of  May:  laft,  pra- 
duccd  the  prefent  ingenious  invention  to  the 
Committee  ;  by  means  of  which,  at  oite  pull  of 
the  chain,  the  horfe?^  rnay  be  liberated,  and  two 
bolts  propelled  on  the  nave  of  the  two  fore  wheels, 
fo  as  to  retard  their  mouon. 


XXIX.    Account  of  a  new  Eudiometerm 
By  Mr.  Davy. 

From  the  Journals  of  the  Royal  Institution 
of  Gkeat  Britain. 

1  H  E  dependance  of  the  health  and  exift- 
cnce  of  c^niin^ls  upon  a  peculiar  ftate  of  the  at- 
mofphere,  and  the  relations  of  this  .ftate  to  pror 
cedes  conne6led  with  the  moft  elTential  wants  o£ 
life,  have  gi^^en  intercft  and  importance  to  in- 
quiries concerning  the  corapolition  and  properties 
of  atmofpheric  air. 

^  This  elaftic  fluid  has  been  long  known  to  con* 
lift  chiefly  of  oxygen  and  nitrogen,  mingled 
pgether,  or  in  a  ftate  of  lopfe  combination,  and 
^lolding  in  iolution  water. 

A  variety  of  procefles  have  been  inftituted  with 
^le  view  of  determining  the  relative  proportions 
of  the  two  gafe^,  but  moft  oF  them  have  involved 
purees  of  inacciARicy;    and   lately  all,    except 
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two  (the  flow  combuftion  of  phofphoriis,  and 
the  aftion  ot  liquid  fulphurets),  have  been  gene- 
rally abandoned. 

Both  phofphorus  and  folution  of  fulphnret  of 
potafli  abforb  the  whole  of  the  oxygen  of  atmo- 
fpheric  air  at  common  temperatures,  and  they  do 
not  materially  alter  the  volume,  or  the  properties 
of  the  relidiial  nitrogen  ;  but  their  operation  is 
extremely  flow ;  and  in  many  cafes  it  is  difficult 
to  afcertain  the  period  at  which  the  experiment 
is  completed. 

I  have  lately  employed  as  an  eudlometrical  fub- 
ftance  the  folution  of  green  muriate,  or  fulphate, 
of  iron,  impregnated  with  nitrous  gas ;  and  I 
have  found  that  it  is  in  fome  refpedts  fuperior  to 
many  of  the  bodies  heretofore  uled,  as  it  rapidly 
condenfes  oxygen  without  adling  upon  nitro- 
gen ;  and  requires  for  its  application  only  a  very 
limple  and  a  very  portable  apparatus. 

This  fluid  is  made  by  tranfmitting  nitrous  gas 
through  green  muriate,  or  fulphate,  of  iron,  dif- 
folved  to  faturation  in  water  *.  As  the  gas  is 
abforbcd,  the  folution  becomes  of  a  deep  olive 
brown,  and  when  the  impregnation  is  completed 
it  appears  opaque,  and  almoft  black.  The  pro- 
cefs  IS  apparently  owing  to  a  Ample  elec^'ve  at- 
tradlion  ;  in  no  cafe  is  the  gas  decompofed  ;  and 
under  the  exhaufted  receiver  it  afllimes  its  elaftic 
form,  leaving  the  fluid  with  which  it  was  com- 
bined unaltered  in  its  properties 
'  The  infl:ruments  neceflary  for  afcertaining  the 
cofnpofition  of  the  atmofphere,  by  means  of  im- 

*  Dr.  Prieftley  6rft  obfcrved  thi«;  pro-efs :  ifor  a  particular 
account  of  it  fee  Refearchcs,  Chemical  and  Philofophical, 
p.  152,    Johnfon. 
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pregnated  folutions^  confift  iimply  of  a  fmall 
graduated  tube,  having  its  capacity  divided  into 
one  hundred  parts,  and  greateft  at  the  open  end; 
and  of  a  veffel  for  containing  the  ifluid. 

The  tube,  after  being  filled  with  the  air  to  be 
examined,  is  introduced  into  the  folution;  and^ 
that  the  aftion  may  be  more  rapid,  gently  moved 
from  a  perpendicular;  towards  a  horizontal  pofi- 
tion.  Under  thefe  circumftances  the  air  is  rapidly 
diniinilhed  ;  and,  in  confequence  of  the  dark  co- 
lour of  the  fluid,  it  is  eafy  to  difcover  the  quan- 
tity of  abforption.  In  a  few  minutes  the  experi- 
ment is  completed,  and  the  whok  of  the  oxygen 
condenfed  by  the  nitrous  gas  in  the  folution  in 
the  form  of  nitrous  acid. 

In  all  eudiometrical  procefTes  with  impegnated 
Solutions,  the  period  at  which  the  dimmution  is 
at  a  ft  and  mufl  be  accurately  oblerved;  for, 
fhortly  after  this  period,  the  volume  of  the  refi- 
dual  gas  begins  to  be  a  little  increafed,  and  after 
fome  hours  it  will  often  fill  a  fpace  greater  by 
feveral  of  the  hundred  parts  on  the  fcale  ef  the 
tube,  than  that  which  it  occupied  at  the  maximum 
of  abforption. 

This  circumflance  depends  upon  the  flow  de^ 
compofition  of  the  nitrous  acid  (fofmed  during . 
the  experiment)  by  the  green  oxide  of  iron,  and 
the  conft  quent  production  of  a  fmall  quantity  of 
aeriform  fluid   (chiefly  nitrous  gas)  * ;    wmcfe, 

*  The  decompoiition  of  nitrous  acid  by  foJutious  contain- 
ing oxide  of  iron,  at  its  minimum  of  oxidatbn,  is  a  very 
cc  rnplex  procefs.  The  green  oxide,  during  its  converiian  into 
r«  fl  oxide,  not  only  deronipofes  the  acid,  but  Jijcewife  afts 
•Viporl  the  water  of  the  foluticta  ;  and  ammoniac  i«  fojnctimes 
formed,    and  fmall  portions  ol'  nitroufi  oiide  and  tiitrogca 
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having  noaffini^y  for  the  red  murialje,  or  Adphatc; 
of  iron  prod iK:ed>  is  gradually  evolved,  and  min- 
gled with  the.reiidual  nitrogen. 

The  impregnated  folution  with  green  muriaw 
is  more  rapid  vn  its  of)eration  than  the  folutloH 
iwith  green  fulphate.  In  cafes  when  thefe  falts 
catinot  be  obtained  in  a  ftate  of  abfolute  purity, 
the  common  or  mixed  fulphate  of  iron  may  be 
employed'.  One  cubic  inch  t>f  moderately  ftrong 
impregnated  folution  is  capable  of  abforbing  five 
sor  fix  cubic  inches  of  oxygen,  in  common  pro- 
ceflTes ;  but  the  fame  quantity  muft  never  be  em- 
ployed for  more  than  one  experiment. 

A  number  of  comparative  experiments,  made 
0n  the  confl-itution  of  the  atmofphere  at  the  Hot- 
wells,  Brifl:oI,  in  July,  Aygufl:,  and  September^ 
1800,  with  pholpJioriis^  fulphurets  of  alkalies^ 
And  i'mpregn^t^d  folution,  dem6nfl:rated  the  ac* 
curacy  of  the  procefles  in  which  the  kft  fub- 
ftance  was  properlj^  em'ployed.  The  dimimjitions 
given  by  the  fulphurets  were  indeed  always  greater 
by  a  minute  quantity  than  thofe  produced  by 
pbofphorus  and  impregnated  folutions:  but  th« 
i^eafoh  of  this  will  be  Obvious  to  thofe  who  have 
Audied'  the  fubje<ft  of  Eudiometry.  In  no  in- 
ifeknce  was  it  foqnd  that  lob  parts  in  volume  of 
jair  cont^ided  more  than  21  of  oxygen;  and  the 
variatioos  connedl'ed .  with  different  winds,  and 
4iff^rent  ftiates  of  temperature,  moifl:ure,  &c.  were 
too  fmall,  and  too  often  related  to  accidental  cir- 
cumftances,  to  be  accurately  noticed. 

In  analyfing  the  atmofphere  in  diflferent  places, 
by  means  of  impregnated  folutions,  I  have  never 
been  able  to  aicertain  any  notable  difference  in 
the  proportions  of  its  coaftituent  parts.    Air,  col- 
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lecSled  on  the  fea,  at  the  tnoiith  of  the  Severn,  on^ 
O6^ober  the  3d,  1800,  which  muft  have  pafled 
over  much  of  the  Atlantic,  as  the  wind  was  blow-: 
ing  ftrong  from  the  weft,  was  found  to  contain 
^i  per  cent,  of  oxygen  in  volume;  and  this  was 
nearly  the  proportion  in  air  fent  from  the  coaft  of 
Guinea,  to  Dr.  Beddoes,  by  two  furgeons  of  hu 
verpool. 

If  we  compare  thefe  refults  with  the  refults 
gained  more  than  twenty  years  ago,  by  Mr.  Ga- 
vendifli,  from  experiments  6n  the  compofition  of 
atmofpherical  air,  made  at  London  and  Kenfing- 
ton  ;  confidering,  at  tlie  fame  time,  the  refearche$ 
of  BcrthoUet  in  Eg}'pt  arid  at  P^lris,  and  thoft-  of 
Marti  in  Spain,  we  Ihall  find  ftrong  reafons  for 
concluding,  that  the  atmofphere,  in.  all  placed 
cxpofed  ro  the  influence  of  the  winds,  contains 
very  nearly  the  fame  proportions  pf  oxygen  and 
nitrogen :  a  circumftatice  of  great  importance  j 
for,  by  teaching  us  that  the  different  degrees  of 
falubrity  of  air  do  not  depend  upon  differences  in 
the  quantities  of  its  principal  conftituent  parts,  it 
ought  to  induce  us  to  inftitute  refearches  coflf 
cerning  the  different  fubftances  capable  of  bein^ 
diflblved  or  fufpendcd  in  air,  which  are  lioxiotM 
to  the  human  conftitution  ;  particularly  aCs  arHl& 
curate  knowledge  of  their  nature  and  ptop^rtlet' : 
would  probably  enable  us,  in  a  great  meafure; 
to  guard  againft,  or  deftroy,  their  baneful  ^cf^ 
feifts.  '  >  .  '    h  ..   /   .    :(>-^t.  • 

;-.  -:i  o     ^  ..->  - 
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XXX.  An  Enquhy  into  the  Caufes  of\the  Infalubrify 
of  flat  and  marjloy  Situations ;  and  Direiltons  for 
preventing  or  correSiing  the  Ejfeiis  thereof 

(Concluded  from  Page  124.) 

-^IT  was  formerly  difcovered  by  Vefaliiis,  and  has 
-fince  been  confirmed  by  thq  obfervations  of  doo- 
"itorjs  Lqwer,  Prieftley,  Crawft)rd^  and  others,  that 
fj:l)/e  bjood  in  the  pulmonary  vfeins  is  of  as  red  and 
\flx)rid'pa  colour  as  in  the  arteries,  which  is  the  re- 
•rYeitfe;  '\n  every  other  part  of  the  fyilem.  Thi^  C.ir- 
fCupaftlince  has  betn  dcmonftratively  proved  to  be 
-o^^ving  to.  thq  action;  of /the  oxygen,  or  the  bafe 
,of  puiie:aif  lipon  the  blood  in  the  pulmonary 
'  veins."     •    /.:;    '       .  t  .;.:•. 

':o  From^^e  experiments. of  the  dife^rning  and  in- 
::gcni^us  0ri  Goodwin  upoujiviftg  animals,  it  ap- 
;pe$^,  that  the  axftion  of  the  heart  cannot  be  coa- 
tinjuied  by  the.  reception  of  the  blood,  which  has 
jiQt  undergone  .this  change  of  colour  in  the  pul* 
inonaty  veins  from  the  application  or  introduc- 
|:ion  of  oxygen.  This  fa6l  has  been  iince  conr 
firmed  by  the  jexperiments  of  Dr.  Girtanner,  as 
may  be  lieen  in  his  effay  on  the  principle  and  laws 
of  irritability. 

That  blood  impregnated  with  oxygen,  or  the 
bafe  of X pure  air  is  the  neceflary  and  appropriate 
Himulus  for  giving  motion  to  the  heart,  and  en-^ 
abling  it  to  darry  on  the  circulation  of  the  blood, 
was  rendered^  evident  from  the  gradual  .diminu- 
tion and  debility  of  its  contra<5i:ion?,  as^theco-^ 
loLiX  of  the,  Wood  became  darker  ^vvb^n  the  pure 
^r  \vas  excluded,  and  from  its  contra6li6ns  be-' 
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coming  ftronger  as  the  blood  recovered  its  florid 
.  polpur  from  the  applicatioji  of  pure  air. 

la  thefe  experirnents,  all  the  other  fvin6lions  of 
the  body  were  obferved  to  be  proportionally  af- 
fedledivith  the  heart.  As  its  contraftions  dimi- 
nifhed,  the  power  of.  theCe  alfo  declined  :  as  the 
power  of  tlie  lieart  recovered,  thefe  alfo  reco- 
vered. 

By  thefe  experiments  we  learn  that  tfie  abltrac- 
-tion  or  cxclufion  of  the  oxygenous  part  of  the  ^t^ 
mofpliere,  in  a  given  fpace,  is  fufficient  of  itfeif 
to  deprive  animals  of  life  by  withholding  the 
CairfJs  of  a^ion.  Hence  we  are  authorifed,  by 
H3he<^hafl:efl- rules  of  induction,  to  conclude,  that 
4^ikh  arKl  life  muft  be  atfecfted,  «iore  orlcfe^  in 
>prop9r4:ion  to  the  quantity  of  this  vivifying  prin*- 
•ftlAs  at  any  time  abftra6<ed  from  ^he  atmoijpnere, 
which  more  immediately  furrounds  us. 

The  prefeiKe  of  the  other  component  part  of 
-th€  atmofpbere,  the  bafe  of  the  azotic  gas  thou^ 
-^otii^lly  oppolite  to  the  oxygen  with^hich  it  forms 
a  penedl  compound,  and  neutral  fub^apce  when 
tni$(ed  in  the  proporrions  already  mentioned;  ap*- 
pears  to  have  no  Ihare  in  deftroying  life,  though 
its  name  is  derived  from  a  miftaken  fuppofitioit 
tJhat  it  had  the  eiffieft  ;  for  the  heart  immerfed  in 
thhs  gas  will  retaio  it^  irritability  feveral  hours,  irt 
a  warm  fituation,  after  all  figns  of  life  have  dif-^ 
appeared  in  the  reft  of  the  body.  Mr.  Valli'sex- 
pcfrihients  on  animal  electricity  hatve  ^l^abliflied 
this  fa6l. 

Carbonic  gas,  or  fixed  air,  on  the  contrary, 
produces  its  deftrucftive  efFecfts  by  a  direct  opera- 
tion, for  it  deftroys  the  nervous  power  and  the  ir- 
ritability of  the  inufcular  fibres  the  itillant  that 
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it  is  received  into  the  lungs,  and  comes  in  contaft 
with  the  heart. 

If  the  carbonic  gas  operated,  as  fuggefted  by 
Mr.  Kite,  by  inducing  a  fpafm  of  the  glottis, 
^nd  thereby  excluding  the  atmofpheric  air,  the 
hpart,  as  in  other  cafes  of  fufpended  refpLi'ation, 
xvould  retain  its  irritability  for  fome  time;  but 
this  is  not  tlie  cafe. 

From  the  fa6ls  and  obfervations  which  have 
now  be^n  ftated,  I  think  it  may  be  fairly  con* 
eluded,  that  the  caufes  of  the  unwholefomenefs 
of  low  and  moift  fituations  in  the  fummer  and  au- 
tumnal months,  is  not  owing  to  any  invifible  mi- 
^fniata  or  noxious  eflSuvia,  which  iflue  from  the 
Ibil,  and  lurk  in  the  air,  but  to  a  very  different 
caulc,  viz.  to  a  denciency  of  the  oxygenous  por- 
tion of  the  atn^olphere  in  fuch  fituations,  in  con- 
fequence  of  vegetable  and  animal  putrefadlion, 
in  conjuniStion  with  the  exhaufting  and  debili- 
tating heat  of  the  days,  and  the  fedative  power  of 
the  cold  and  damp  air  of  the  nights. 

For  >yant  of  the  refrefliing  and  falutary  ftimu- 
lus  of  the  pure  air,  all  the  fun6lions  of  the  body 
are  performed  imperfe6lly  and  languidly.  The  ner- 
vous fyftem  in  particular  becomes  preternaturally 
/ufceptible  of  imprellions  from  every  change  that 
occurs  in  the  temperature  of  the  furrounding  at- 
^iiofphere.  The  application  of,  or  expofure  to, 
a  damper  and  colder  ftate  of  the  air  than  ufual^ 
renders  the  vefTels  on  the  furface  of  the  body 
powerlefs  and  atonic,  the  brain  and  heart  fympa- 
thife  with  the  extreme  nerves  and  veiTels,  the 
power  of  every  fundtion  of  the  body  declines,  till 
the  heart,  roufcd  by  accumulating  blood,  re- 
^&s  with  increaling  velocity,  and  is  relieved  of 
.the  unufual  burthen. 

Vox,.  XV.  A  a  That 
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That  the  caufcs  which  I  have  now  affigned 
arc  the  true  ones,  is  rendered  next  to  certain,  from 
the  frequent  occurrence  of  thofe  difeafes,  (which 
have  heretofore  been  fuppofed  to  depend  upon 
the  operation  of  fpecific  miafmata,)  in  fituations 
remote  from  marlhy  grounds,  particularly  in 
large  and  populous  cities,  where  fedentary  occu- 
pations, and  want  of  exercife,  render  the  inhabi- 
tants delicate  and  infirm.  I  have  feen  numerous 
inftances  of  this  kind  even  in  the  winter  feafon, 
when  no  effluvia  from  marlhes  could  poffibly 
exift,  efpecially  among  thofe  who  had  been  pre- 
Tioufly  debilitated  by  other  diforders.  Nor  is  it 
imcommon  for  perfons  who  have  recovered  from 
intermittcnts  in  the  autumn,  to  have  frequent  re- 
currences of  the  fame  difeafe  in  the  winter,  merely 
from  fitting  in  a  damp  room,  or  other  expofure 
to  cold. 

In  perfons  much  reduced  by  the  difeafes  of  au- 
tumn, it  is  alfo  very  common,  when  attacked 
with  the  inflammatory  difeafes  of  winter,  for  the 
fyfl-em  to  refume  its  cufl:omary  habits  of  adlion, 
*and  for  the  fever  to  refemble  an  intermittent  in 
the  time  and  manner  of  its  exacerbations  and  re- 
miflions,  and  immediately  after  the  removal  of 
the  local  aflredlion  to  become  a  regular  intermit- 
tent. This  is  fo  generally  the  cafe  on  the  eafteru 
Ihore  of  Maryland,  that  the  phyficians  in  that 
country  feldom  make  rnuch  ufe  of  the  lancet  in 
any  of  the  difeafes  which  occur  there,  except. in  the 
fpring  feafon.  Are  we  not  authorifed,  from  thefe 
fafts,  to  infer,  that  any  circumftances  which  oc- 
cafion  a  certain  ftate  of  debility  and  irritability  in 
the  vcflels  and  nerves  on  the  furface  of  the  body, 
and  in  the  fenforium  at  the  fame  time,  are  pre- 
difpofing  caufes  of  the  difeafes  we  are  now  con- 
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fidering,  and  that  when  the  fyftem  is  in  this  con- 
dition by  whatever  caufe  induced,  the  fudden 
application  of  cold,  terror,  or  any  other  fuddenly 
debilitating  power,  may  become  the  exciting  or 
occafional  caufe  of  febrile  difeafe,  in  an  indiredl 
manner  by  repelling  the  blood  to  the  heart,  lungs, 
and  brain,  and  forcing  them  to  readl  by  the  fti- 
mulous  of  diftenfion  ? 

If  the  difeafes  of  marfliy  lituations  were  pro- 
duced by  a  fpccific  matter,  they  could  never  be 
produced  by  any.  other  caufe  ;  but  as  they  are 
frequently  induced  in  feafons  and  lituations,  where 
that  fuppofed  fpecific  matter  or  miafma  cannot; 
poffibly  exift,  there  is  nothing  more  clear  than 
that  they  are  not  produced  by  any  fuch  fpecific 
matter. 

The  opinion,  that  thofe  difeafes  are  the  produA 
of  fpecific  matter  generated  by  vegetable  putre- 
faction,, appears  to  be  rendered  groundlefs  from 
the  difeafe  varying  in  its  type  and  fymptoms,  in 
proportion  to  the  extent  and  putridity  of  the  foil, 
ftate  of  climate,  fealbn  and  weather,  with  refpedk 
to  heat,  moifture,  &c.  and  alfo  in  its  not  being 
contagious,  the  reverfe  of  which  is  the  cafe  with 
all  known  difeafes  that  are  derived  from  fpecific 
matter. 

We  are  aflured,  by  the  accurate  Monro,  in  his 
account  of  the  difeafes  which  prevailed  in  the  mi- 
litary hofpitals  in  Germany,  in  1761  and  1762, 
that  the  intermitting  fever  feldom  attacked  any  but 
thofe  whofe  folids  had  been  previoufly  relaxed  by 
the  preceding  heat  of  the  fummer,  except  when 
they  had  been  fatigued  and  over-heated  by  the 
fun,  and  afterwards  expofed  to  the  evening 
dews. 

Aa  2  Dr. 
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Dr.  Lincf,  of  Windfor,  fays,  fudd^n  eXpofure 
1^0  cold  occafioned  cither  an  inflammatory  fever 
6r  a  limple  intermittent  at  Bengal,  according  t6 
the  predifpofition  of  the  body. 

The  fcurvy,  as  well  as  the  difeafeS  already 
enumerated,  alfo  appears  to  derive  its  exiftence 
from  a  deficiency  of  pure  air  in  conjunction  with 
a  cold  and  moift  atmofphere,  and  a  4iet  of  faked 
flefh  meats.  For  it  generally  prevails  in  long 
Voyages  after  a  continuance  of  wet  weather.  The 
hatches  being  kept  fhut  at  fuch  times,  prevents 
Ventilation,  in  confequence  of  which  the  oxygen 
becomes  exhaufted. 

Captain  Cook  in  his  two  lafl:  voyages  preferved 
his  crew  from  the  fcurvy  by  frequent  ventilation, 
conftant  cleanlinefs,  fuitable  cloathing,  and  i^ndi 
difcipline. 

Dr.  Trotter  aflTures  us,  that  in  a  flaive  fhip,  of 
^hich  he  was  furgeoh,  the  feamcn  that  were  con- 
ftantly  on  deck,  and  fed  with  the  ordinary  feai 
diet,  remained  free  from  the  fcurvy,  \^hile  the 
flaves,  that  lived  principally  on  vegeta&les,  but 
breathed  a  confined  impure  air,  fell  miferabfe 
V'icftims  to  it* 

The  remarkable  cafe  of  the  blue  boy,  ddffctibed 
by  Dr.  Sandifort,  of  Leyden,  furnilhes  at^ofbe^ 
ftriking  examole  of  the  importance  of  oXygeri  in 
the  prefervation  off  health  and  life,  as  well  as  a 
confirmation  of  its  being  the  caufe  of  the  red  co- 
lour of  the  blood. 

In  this  boy,  whofe  Ikin  was  as  blue  a^  iridlgOj 
the  aorta  communicated  with  both  ventricles  of 
the  heart,  in  confequence  of  which  thei  greateft 
|)art  of  the  blood  was  immediately  propelled  from 
the  right  ventricle  into  the  aorta,  fo  th^t  vety 
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little  pafitd  into  the  pulmoBory  artery  ta  be  ox^ 

ygenatcd. 

An  opinion  equally  erroneous  with  that  which 
has  lately  prevailed  rcfpc6ting  the  caufes  of  inter- 
mittent fevers,  &tr.  has  alfo  been  delivered  down 
from  age  to  age,  refpcdtmg  the  caufes  erf  conti- 
nued fevers  of  the  nervous  or  putrid  kind* 

The  dodlrine  formerly  taught  refpeAing  thefc 
was,  that  they  derived  their  citiftence  from  th« 
effluvia  of  dead  and  putrid  animal  fobftances: 
but,  from  more  recent  and  accurate  obfervations, 
it  appears  that  the  contagion  by  which  this  kind 
of  fever  is  produced,  as  well  as  thofe  of  a  pefti- 
Icntial  nature,  is  always  derived  from  the  living 
human  body  in  confined  and  unventilated  fitua- 
tions,  and  it  is  probable  that  the  effloria  thus  ex* 
creted,  partake  of  the  quality  of  nitrogen  gas^ 
from  their  being  rendered  harmlefs  by  a  union 
with  oxygen  or  the  bafe  of  pure  air. 

It  appears  more  than  probable  alfo,  from  the 
hiftory  of  the  circumftances  always  prefentat  the 
time  febrile  contagion  is  generated,  that  it  IS  Hen* 
dered  virulent  arid  powerfol  in  propofti<>n  to  the 
abfence  or  defe6l  of  oxygen,  and  the  degree  of 
heat  to  whkh  the  living  body  has  been  expofed 
in  fuch  fituations.  It  was  a  concurrence  of  thefe 
circumftances  which  gave  origin  to  the  yellow 
fevef  which  appeared  in  Grenada  in  the  be- 
ginning of  the  year  1793,  and  which  was  af-* 
ferwards  imported  into  Philadelphia^  as  appears 
frotn  the  account  publilhed  by  Dr.  Chyholm^, 

Noxious  effluvia  indeed  frequently  arife  fforil 
]^utn4  anitfial  fubftanc^s  in  coniined  iituations. 


*  Vide  Chifliolm's  Effay  on  the  fever  of  Grenada  id 
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Dr.  Monro  menrions  a  remarkable  inftance  of 
this,  and  fome  later  examples  are  recorded  by- 
Mr.  Sl  John  ;  but  it  does  not  appear  from  thefe 
cafes,  that  thofe  noxious  effluvia  produced  any 
fymptoms  refembling  thofe  of  putrid  or  pefti- 
lential  fevers :  on  the  contrary,  they  acfted  as  di* 
reft  ftimulants,  and  occalioned  inflammatory  af- 
fections without  being  preceded  by  that  fenfe  of 
debility  which  always  precedes  thofe  fevers  that 
are  occafioned  by  febrile  contagion. 

Having  now  Ihown  that  the  difeafes  which  pre- 
vail moft  generally  during  the  autumnal  feafon  in 
low  and  marfhy  fituations,  owe  their  origin  not 
to  invifible  exhalations  or  miafmata,  but  to  the 
caufes  which  I  have  affigned ;  the  prophylaxis,  or 
the  means  of  preventing  the  occurrence  of  thofe 
difeafes,  muft  be  limple  and  obvious. 

Thefe  are  to  introduce  and  increafe  the  propor- 
tion of  oxygenous  gas  in  the  fupcrincumbent  at- 
raofphere,  and  to  prevent  its  future  abftraftion, 
by  cutting  off  or  diminifliing  the  fources  of  pu- 
trefaftion. 

It  would  be  a  happy  circumftance,  if  the  ap- 
plication of  the  means  fuited,  to  produce  an 
amendment  in  a  body  fo  large  and  flu6tuating  as 
the  atmofphere,  was  as  practicable  as  the  means 
fuited  to  efFeft  that  purpofe  are  obvious:  but, 
unfortunately,  this  requires  too  much  labour  and 
cxpenfe  to  admit  of  extenfive  applications  efpe- 
ciaJly  in  a  country  where  population,  and  wealth 
dp  not  bear  a  due  proportion  to  the  extent  of  ter- 
ritory. 

We  ought,  however,  to  attempt  every  thing 
in  our  power  to  efFeft  fo  defirable  and  ul'eful  an 
event.  ,        ^ 

Chemiftry 


Digitized  by 


Google 


Infalubrity  of  Marjhy  Siluations.  183 

Chemiftry  furniflies  various  articles  by  means 
of  which  we  can  generate  and  introduce  a  fupply 
of  oxygen  into  the  atmofphere,  as  well  as  alter 
the  quality  of  thofe  noxious  gafes  with  which  it 
is  occalionally  contaminated. 

Thefe,  however,  can  only  be  employed  in  a 
very  limited  and  partial  manner,  and  of  courfe 
can  only  produce  a  limited  and  partial  amend- 
ment. 

I  Ihall  therefore  mention  only  a  few  of  the  fub- 
ftances  that  may  be  occafionally  employed  for  this 
purpofe. 

A  large  portion  of  oxygen  may  be  furnilhed 
by  the  decompolition  of  nitre,  as  is  demonftrated 
from  its  maintaining  the  combuftion  of  inflam- 
mable bodies. 

If  lighted  charcoal  be  placed  in  a  proper  ex- 
pofure  to  the  open  air,  it  will  continue  to  burn 
till  the  whole  be  reduced  to  alhes. 

If  nitre  be  mixed  with  charcoal,  and  when 
kindled  placed  in  a  clofe  velTel,  the  combuftion 
will  continue  as  well  as  if  expofed  to  the  open 
air;  whereas,  without  the  affillance  of  the  nitre, 
the  charcoal  would  be  immediately  extinguiftied 
in  that  lituation  for  want  of  a  fupply  of  oxygen. 

Mr.  Scheie,  by  heating  nitre  to  red  heat  in  a 
retort,  received  into  a  moiftened  bladder  more 
than  fiftv  ounces  in  meafure  of  oxygen  gas  from 
one  ounce 'of  nitre.  A  pound  will  therefore  fur- 
nifh  800  ounces. 

Nitre  ground  with  two-thirds  of  its  weight  of 
mintum  and  moiftened  with  water,  io  as  to  form 
a  pafte,  burns  very  rapidly,  and  emit^  a  confider- 
able  quantity  of  pure  air. 

But  the  grand  engine,  by  which  the  fources 
that  deprive  the  atmolphere  of  its  falutary  and  vi- 
vifying principle  are  to  be  cut  oflT,  and  the  great 

magazine. 


Digitized  by 


Google 


1 84  £ni}uiry  ifUo  iieXHauJes  <f  tie 

magazine,  from  whence  a  fiiffi.cicnt  fupply  is  to 
be  obtained,  muft  be  fought  for  in  the  art  of 
agriculture. 

The  ft^gnant  waters  may  be  carried  oif,  an(| 
the  foil  of  marfhes  rendered  dry,  by  means  of 
drains,  deep  trenches,  and  wells;  and  farther 
ftagnation  and  putrefa6lion  prevented,  by  con- 
fuming  the  dead  weeds,  grafs,  and  woods,  and 
by  filling  up  the  flats,  fmks,  and  hollows,  with 
clay,  fand,  or  lime- 

And  the  atmofphere  may  b^  fupplied  with  a 
profufion  of  oxygen  by  cultivating  on  fuch  foils 
graflTes  and  plants  of  vigorous  growth,  and  efpe- 
cially  thofe  which  live  and  flourifti  lateft  in  th^ 
feafon.  For  vegetables^  while  living  and  growing, 
when  expofed  to  the  rays  of  light,  conftantly  de- 
compofe  the  water  they  imbibe  from  the  e^rth 
and  air,  and  while  they  retain  the  hydrogen  oc 
bafe  of  inflammable  air  for  the  formation  of  oil, 
wax,  honey,  or  refin,  they  replenish  the  atmo- 
fphere  with  oxygen  *. 

Wlien  it  is  impracticable  to  render  marlby 
iituations  dry,  on  account  of  their  extent,  th^y 
Ihould  be  kept  conftantly  flooded  by  means  of 
dams  and  fluices,  to  prevent  the  effedls  of  putre- 
faftion  ;  for,  when  dead  vegetable  or  animal  fub- 
ftances  are  immerfed  in  water  fo  as  to  be  entirely 
excluded  from  contacft  with  the  air,  putrefac- 
tion can  only  take  place  in  a  flow  and  imperfedl 
manner. 

But  clearing  the  woods,  plants,  and  herbs, 
from  marfty  or  fenny  tradls,  without  draining 
off  the  ftagnant  water  at  the  fame  time,  and  de^ 
ftroying  the  dead  Jierbage  by  fire,  inftead  of  ren- 
liering  luch  fituations  jnore  healthful,  has  been 

♦  Chaptal's  Chemiftry.    Ingenhaufz  s  Obfervations,  &"c. 
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found  to  have  a  diiFerent  efFecSl,  becaufe  a  greater 
extent  of  putrefccnt  furface  is  thereby,  expofed  to 
the  rays  of  the  fun,  and  of  courfe  a  greater  por- 
tion of  oxygen  abftra<fted  from  the  atmofphere. 
It  is  owing,  in  a  great  meafure,  to  this  circum- 
ilance,  that  all  new  countries  are  fo  generally  fa- 
^1  to  the  firft  fetdcrs. 

The  fame  land  after  it  has  been  cultivated  a 
few  years,  efpecially  if  there  be  fufficient  decli- 
vity to  prevent  the  water  from  ftagnating,  lofes 
its  luiwholefomencfs,  the  putrefcent  fubftances 
ipii^ed  with  the  foil  or  fupcrficial  ftratum  of  the 

f  round  having  finiflied  tlie  putrcfadlivc  procefs 
y  that  tim?.  In  order,  therefore,  to  render  and 
preferve  marftiy  countries  healthful,  they.  Ihould 
be  preferved  dry  and  clean  by  ipe^ns  of  the  fpadc, 
the  plough,  and  the  rake, 

When  the  level  Ijtuation  of  a  place  prevents 
the  ftagnant  water  from  bein^  carried  off  by 
drains,  4^ep  wells  ^puld  be  dug,  in  different 
places,  for  the  w^ter  to  coUeft .  \Xi^  by  which 
means  a  greater  portion  of  the  fpil  will  be  ten* 
dered  dtjr,  ^nd  lefs  noxious.' 

To  prevent  ftill  ferthcr  th^  injurious  efFe(fts  of 
refiding  near  marlhes  or.nuUrppnds,  rqws  of  fuch 
trees  as  grow  rapidly,  aqd  retain  their  verdure  late 
in  the  feafon,  ihould  b^  planted  between  thofe 
fituations  and  the  manfion,  for  tjie  purppfe  of  in-» 
t^cepting  the  moiftur?  in  its  progrefs,  while  they 
furnifb  a  conftant  fupply  of  oxygen  to  the  at- 
mofpeire. 

Lodging  in  the  upper  ftory  of  a  houfe  h^s  been 
found  tQ  pv<?f?rve  health  during  a  lickly  feafon,  in- 
fiances  of  which  are  recorded  by  Sir  John  Prin- 
gle.  This  appears  to  be  owing  to  thofe  fitua- 
tions being  out  of  the  reach  of  the  rtiPifture  from 
the  ground. 
Vol.  XV.  Bh  XXXI. 
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XXXI-   On  the  Vfe  o/Sieam  ^J  a  VehtpU  fvr. 

fionveying  Heat  from  mi;  Plau  t$  anther. 

By  Count  Rumporp,. 

From  the  Journals  of  tjie  Royal  Ikstxttjtioii: 
of  Great  Britain. 

More  than  fifty  )*ears  ago.  Colonel  William 
Cook,  in  a  paper  prefented  by  him  to  the  Roya^ 
Society,  and  pubiiftied  in  their  Tranfatftions, 
made  a  propofal  for  warming  rooms  by  means  c^ 
metallic  tubes  iilletj  with  fteam,  apd  communi- 
cating with  a  boiler  fituated  out  of  the  roomj 
which  propofal  was  accompanied  l>y  an  engraving,' 
which  fliowed,  in  a  manner  perfe(5tty  clear  and 
diftin^^r,  how  this  might  be  effefted.  Since  that 
time  this  fchcme  has  Frequently  been  put  in  prac- 
tice with  fuccefs,  both  in  this  country  ^don  thi 
continent  ♦.— Many  attempts  have  likcWife  been 
made,  at  different  periods,  to  heat  liquids  by 
means  of  fteam  intra^Juced  ipto.  them  ;  but  m!oft 
of  thefe  hare  failed.:  and,  indeed,  until  it  \yas 
knpWn  that  fluids  arc  Tibhcojiduftors  oi  heat, 
and^  tonfegucntly,  t)iat  he^t  cannot  be  made  td 
ifefcenJin  them, /(which  is  a  recent  difcoyery,) 
thefe  attempts  could  liardly  fucceed  ;  for,  1h  or- 
der to  their  being  fuccefpful,  it  is  abfohlttjy  nfe- 
ceiflary  that  the  tube* Whith  conveys  fte  hot  ftean^ 

*  All^iough  ope  fhoujd  naturalJy  imagine  tljat  tJbe  cptoriety 
6f  thdfefafts  \i/'ouW  have  hti^  faifidcnl;  to  pw^  all  at* 
tempts  in  out  (kys  to  chksti>'%  right  to  thk  iuinefitidD^  yet  it  U 
£aid  riiat  2^  patent  iotiiytfi^  ta^et>  out  oaly  n  fe^"  y^rs  ago. 
$ee  Mr.  Green's  fpeciiicatipn^  Du>}j(hed  in  pur  firft  volvune; 
page  2j[. 
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ibbuld  open  into  the  loweji  part  of  thje  vcflel 
which  contains  the  liquid  to  be  heated,  or  on  a 
level  witf^:, its  bottom;— ^ but  aa  long  as  the  er- 
roneous opit^ion  obtained,  that  l\eat  could  pafs  in 
fluids^/w  all  alredion^f  there  did  not  appear  to  be 
any  reafoh  for  placmg  the  opening  of  the ,  fij^ani- 
tube  at  t}>e  bottom  of  .the,  veffel,  while  many  were 
at  hand  whicli  pointed  out  other  places  ^1  being; 
niore  convenient  for. it.  * . 

But  to  fucceed  in^lie^tingliquids  by  fleam,  it 
is  necelTaijy,  not  only  that  the  fteani  Ihould  enter 
the  liquid-  at  the  bottom  of  the  veljel  which  con-, 
taiiis  It,  but  alfb  that  it  fhould  enter  it  coming 
from  above.  The  fteam-tutc  ihould  be  iA  a  ver- 
tical pofition,  and  the  ,  ftcam  i  mould,  defand 
through  it  previous  , to  tts  entering  the  jxffel,. 
and  mixipg.  With  the  liqujd  which  it  is  to  heat; 
otherwile  this  liquid  will  be  in  dangejr  of  be- 
in^  forced, back 'by  this  opening  into  the  fteam- 
Boiler;  for  the  hot  fte^m  being  fuddenly  con- 
denfed  oa  coming  ijito  j  contact  with  the  cold 
liquid,  a  vacuum  wiH  necjeflarily  be  formed  in 
t}ie  end  of  the  tube.;,  into  which  vacuum  the  li- 
quid in  the  veflel -r- preiOed  by  the  whole  weight 
of  the  incumbent  atmofphere,—- will  rufh  with. 
great  force,  and  with  a'  loud  noifc;,}3ut  if  this^ 
tube,  be  placed  in  a  vertical,  pofition,  and  if  it  be 
made  to  rife  to  the  height  of  lix  or  feven  feet, 
the  liquid  which  b-  thus  forced  iftto  its  lower  end 
will  not  have  time  to  rife  to  thl^-t  height  before 
it  will  be  met  hy-ftpapj  aii^d  obliged  to  return, 
tack  into  the  vel]^T.  —There  will  be  no  difficulty 
in  aerating  the  appar^us  in  fuch  a  manner  aa 
cf5;<Jljukl^tp  prevent  tfc^c  liquid  to  be  heated 
fron^  t)eing  forced  backwards  into  the  fleacia- 
boiler ;  and^  when  this  i^  doue^  an(l  ibme  othet 
B^h  ^  neceflary 
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ncccflary  precautions  to  prevent  accidents  arc 
taken,  fteam  may  be  employed  with  great  advan- 
tage for  heating  liquids ;  and  for  keeping  them 
hot,  in  a  variety  of  cafes,  in  which  fire,  applied 
immediately  to  the  bottoms  of  the  containing  vef- 
fels,  is  now  ufed. 

In  dying,  for  inftance,  and  in  brewing ;  and 
in  the  proccffes  of  many  other  arts  and  manufac- 
tures, the  adoption  of  this  method  of  applying 
heat  would  be  attended  not  only  with  a  great  fa- 
ying of  labour  and  of  fuel,  but  alfo  of  a  confi- 
derable  faving  of  expence  in  the  purchafe  and  re- 
pairs of  boilers,  and  of  other  expenfivc  machinery: 
for  when  fteam  is  ufed  inftead  of  fire  for  heating 
their  contents,  boilers  may  be  made  extremely 
thin  and  light ;  and,  as  they  may  cafily  be  fup- 
portcd  and  ftrengthened  by  hoops  and  braces  of 
iron,  and  other  cheap  materials,  they  will  coft 
but  little,  and  feldom  ftand  in  need  of  repairs. 
To  thcfe  advantages  we  may  add  others  of  ftill 
greater  importance  :  boilers  mtended  to  be  heated 
in  this  manner  may,  without  the  fmalleft  dif- 
ficulty, be  placed  in  any  part  of  a  room,  at  any 
diftance  from  the  fire,  and  in  fituations  in  which 
they  may  be  approached  freely  on  every  fide. 
They  may  moreover  eafily  be  fo  fiirrounded,  with 
wood,  or  with  other  cheap  fubftances,  which 
form  warm  covering,  as  moft  completely  to  con- 
fine the  heat  within  them,  add  prevent  its  efcape. 
The  tubes  by  which  the  fteam  is  brc^ght  from 
the  principal  boiler  (which  tubes  may  conveni- 
ently be  fufpended  juft  below  the  cieling  of  the 
room)  may,  in  like  manner,  be  covered,  fo  as 
almoft  entirely  to  prevent  all  Idfs  of  heat  by  the 
furfaces  of  them ;  und  this  to  whatever  dilbances 
they  may  be  mad«  to  extend.'  *  —  '  ^  *     ^ 
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tn  fufpending  thefc  Heam-tubes,  care  muft, 
however^  be  uketi  to  lay  them  in  a  fituation /»# 
ferfeHly  horizontal  under  the  deling,  but  to  in- 
cline them  at  a  fmall  atigle,  making  them  rife 
gradually  from  their  junftion  with  the  top  of  a 
Urge  vertical  fteam-tube,  connedting  them  with 
the  fteam-boiler,  quite  to  their  fartheft  extremi* 
ties :  forj  when  thefe  tubes  are  lb  pkced,  it  is 
cviderit  that  all  the  water  formed  m  them,  in 
confequinc^  of  the  condenfation  of  the  fteam  ia 
its  pailage  through  them,  will  run  backwards,' 
and  fall  into  the  boiler^  inftead  of  accuniulating 
in  them,  and  obftruAing  the  pdltkge  of  the  fteam^ 
which  it  would  hot  fail  to  do  were  there  any  con- 
fiderable  bends  or  wavings,  upwards  and  down-* 
wards,  in  thefe  tubes,  or  of  running  forward, 
and  defcending  witli  the  fteam  into  the  veffels 
containing  the  liquids  to  be  heated,  which  would 
happen  if  thcfc  tubes  inclined  downwards  -  inftead 
of  mclining .  upwards,  as  they  recede  from  the 
boiler. 

In  order  that  clear  and  diftinft  ideas  may  be 
formed  of  the  various  parts  of  this  apparatus, 
even  without  figures,  I  fhall  diftinguilh  each  part 
by  a  fpociftc  name  :  the  yeffel  in  which  w^ter  is 
boiled  in  order  to  generate  fteam,  and  which,  in 
its  conftruAion,  may  be  nxade  to  refemble  the, 
boiler  of  a  fteam-engine,  I  ihall  call  the  Jieam- 
toiler :  the  vertical  tube,  which,  rifing  up  from 
the  top  of  the  boiler,  conveys  the  fteam  into  the. 
tubes,  (nearly  horizontal,)  whi^h  are  fufpended^ 
from  the  ceiling  of  the  room,  I  Ihall  call  tho 
prime  condu^or :  to  the  horizontal  tubes  I  fhaH 
give  the  name  of  horizontal  conduSors,  or  limply 
conduRars  offieam:  and  to  the  (fmaller)  tulij^ 
which,   defcending   perpendicularly  from  thefe 
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led  me  to  imagine  that  they  might  contain  an  oil. 
Which  certainly  muft  poflefs  fpme  ufeful  proper- 
ties. Well  perfuaded  pf  tliis  truth,  that  none  6f 
Nature*8  produdlions  are  without  their  ufe,  I  pre- 
vailed upon  Citizen  Chevreufe,  botanical  gar* 
^ener  at  Molfheim,  in  the  departnient  of  the  "Lower 
Rhine,  where  this  Ihrub  grows  in  great  abun- 
dance, to  colle(5t  a  quantity  of  its  berries. 

Ten  kilpgramtnes  of  thcfe  berries  were  collected 
and  fpread'out  in  a  garret,  not  for  the  purpofe  of 
drying  them,  but  in  order  that  they  might  ac* 
^uire  a  fofter  confidence  :  in  this  ftate  they  wer« 
reduced  to  a  pafte,  and  fubjefted  to  the,prefs^ 
)\'here,  without  the  application  of  heat,  two  litres 
were  obtained,  of  a  greafy  unctuous  liquid,  pof- 
iefling  a  degree  of  vifcidity  fimihr  to  that  of  oil, 
of  a  green,  though  very  pellucid,  colour;  it  was 
perfectly  homogeneous,  and  exhibited  all  the  phy- 
iical  properties  of  a  real  oil,  without  ppfleffing  ei- 
ther a  d  if  agreeable  fmell  or  tafte,  which  dcter^ 
<nined  Citi^jen  Chevreufe  iind  me  to  eat  a  fallad . 
prepared  with  it,  Avhich  we  did  feveral  times  with- 
out e*xpcriencing  any  bad  efFefts  from  it.  Thefe 
projperties,  however,  not  being  fufficient  to  de- 
monftrate  that  this  liquid  was  really  an  oil,  I 
iindertook  the  talk  of  fubjefting  it  to  various  ex- 
perimepts,  of  which  the  refult  is  as  follows./  . 
'  A  drop  of  this  oily  liquid,  when  let^all  into  ^ 
yeffel  filled  with  water,  extended  itfelf  over  its 
furface  in  a  very  fine  pellicle,  which  reflected  the 
jbrifmatic  colours. 

Wiftiin^  to  know  whether  it  were  poflible  to 
deprive  this  oily  fubftance  of  its  green  colour,  I 
yvaflied  it  with  cold  and  hot  water,  the  water  be- 
ing charged  with  fulphate  of  alumine,  powdered 
flate,  charcoal-powder,  &c.  All  thefe  different 
■ '    •  '  means 
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m^ans  were  of  no  efFcA,  the  liquids  above  men* 
tioned  did  not  receive  any  new  tinge,  and  the 

Jjreen  colour  of  the  oil  remained  always  the 
amc. 

Alcohol  was  alfo  employed.  This  menftruum 
having  aflumed  a  greenifti  tinge,  I  imagined  that 
J  fhould  be  able  thereby  to  extraft  the  colouring 
matter  qf  Xht  pily  licjuid ;  for  which  purpofe  I 
Ridded  ^  portion  of  this  alcohol^  tinged  as  above 
mentioned,  to  a  certain  quantity  of  water.  Th? 
mixture  immediately  became  white,  and  fomc 
drops  of  pil  fwam  at  the  top.  I  evaporated,  in  a 
diftiUing  apparatus,  another  portion  of  this  co- 
loured alconpl :  the  alcohol  whifh  I  thus  ob* 
taincd  was  cplourlefs,  and  there  rerpained  behind 
H  quantity  of  oil,  of  the  fame  colour  as  before ; 
the  alcohol  therefore  owed  its  colour  only  to  th^ 
iplutioii  of  ^  portion  of  the  oil,  and  pot  to  thq 
reparation  of  the  colouring  principle. 

Sulphur  combined  completely  with  this  oil; 
with  the  aid  of  caloric,  there  refulted  ^*H)m  this 
combination  a  real  balfam  of  fulphur,  of  a  fine 
deep  red  colour,  verging  upon  the  hf^'iwrr,  and 
of  an  extremly  fptid  fmelj, 

Potafh,  foda,  and  ammonia,  formed  \vith  this 
oil  real  foaps,  poffeffing  different  degi^ees  pf  fo- 
liditv. 

Tne  ccjgccntrated  fulphuric  ^cid,  combined 
with  this  oil,  produced  a  r^^l  acid  fpap,  of  a  yei- 
lowifli  colour,  and  the  appearance  of  a  refii^. 

The  nitric  and  muriatic  aci^s  exhibited  no 
perceptible  operation  upon  the  pil,  wh?n  applied 
to  it  m  the  cold  way,  excepting  that  they  aifumed 
a  flight  greenifh  tinge. 

Nitric  acid,  when  heated  with  thfs  pil,  caufcd 
it  to  aiTume  a  fplid  cpniiflencej^  arid  a  yelio^ 

colour, 
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colour,  perfedlly  refembling  that  of  yellow  po- 
matum ;  during  the  ebullition  there  took  place  a 
confiderable  fwelling  in  the  mafs,  an  extrication 
of  nitrous  gas,  &c.  The  theory  of  this  operation 
being  perfectly  well  known,  it  will  be  unneceffary 
to  explain  it  in  this  place. 

Not  having  been  able  to  procure  nitrous  acid, 
it  was  imprafticable  for  me  to  afcertain  the  in- 
flammability of  this  oil  by  the  acids. 

By  boiling  for  fome  time  upon  litharge,  this 
oil  acquired  the  liccative  property,  which  ren- 
dered it  fit  for  being  employed  in  painting,  a 
property  which  it  pofleiTed  before  its  oxygena- 
tion, but  in  a  lefs  degree  than  afterwards. 

By  continuing  the  ebullition,  the  oxyde  of 
lead  was  difoxydated,  and  entirely  diflblved ;  and 
the  mixture  acquired  a  cpnfiftence  and  brown 
colour,  perfedWy  refembling  that  of  the  browii 
ointment  (onguent  de  la  mere.) 

I  repeated  the  fame  experiment,  taking  care  ta 
add  water,  and  conftantly  ftir  the  liquid,  in  the 
manner  which  is  pra6tifed  in  preparing  the  dia* 
palma  plafter ;  by  which  means  I  obtained  a  fub- 
ilance  of  a  good  confidence,  and  a  colour  per* 
feftly  refembling  that  of  the  EmpU  de  vigo  cum 
merctirio :  this  colour  having  made  me  believe  that 
I  had  failed  to  obtain  a  plafter,  which  I  imagined 
ought  to  be  of  a  whitiih  colour,  I  repeated  the 
experiment  feveral  times  with  all  poflible  atten* 
tion  ;  and  every  time  I  obtained  a  plafter  of  th<? 
fame  colour.  The  theory  of  plafters  having  been' 
^ery  well  explained  by  Citizen  Dcyeux,  it  may 
be  difpenfed  with  in  this  place.  I  expofed  a  quan- 
tity of  this  oil  to  the  contaft  of  the  atmofpheri- 
cal  air  :  after  fome  time  it  was  found  to  have  ac- 
quired a  fomewhat  greater  degree  of  confiftence. 
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The  fame  experiment  was  repeated,  but  with 
the  addition  of  water,  and  the  obfervance  of  all 
the  precautions  dire6led  by  Citizen  Berthollet :  at 
the  end  of  a  month  the  oil  had  acquired  a  fo* 
lid  confiftence,  and  a  white  colour,  limilar  to 
diat  of  wax. 

Wilhing,  finally,  to  know  of  what  utility  this 
oil  might  be  for  domefHc  purpofes,  I  poured  it 
into  a  lamp  with  cotton  wicks,  which  being 
lighted  threw  out  a  bright  light,  without  any 
perceptible  fmoke  or  fmcU :  the  fame  lamp,  with 
vricks  of  the  fame  kind,  was  fucceffively  filled 
with  oil  of  olives  and  rape-feed  oil ;  the  latter 
burnt  two  hours,  the  olive  oil  two  hours  and  ^ 
•qiiarter,  and  the  oil  of  tlie  cornus  fanguinea  two 
hours  and  a  half. 

.  If  we  add  to  thefe  fa<Sls,  the  property  of  con* 
gealjng,  which  belongs  to  this  oil,  we  fhall  hav^ 
all  the  cliaracfters  of  the  oil  of  the  cornus  fanr 
guima. 

From  tbcfe  experiments,  which  are  all  that  I 
have  had  it  in  my  power  to  n^iake,  I  am  autho- 
rized to  conclude,  that  the  oily  juice  pbtained  by 
cxpreflion  from  the  cornus  fanguinea  is  a  real  oil, 
pofleffing  certain  properties  that  may  render  it 
ufeful  in  the  arts,  commerce,  and  perhaps  io 
medicine.  I  alfo  think  that  it  ought  to  be  placed, 
according  to  Fourcroy's  principles,  in  the  fecond 
clafs,  which  comprehends  the  ficcative  oils,  which 
ipeedily  grow  thick,  are  not  congealed  by  the 
acSlipn  of  the  cold,  take  fire  with  nitrous  acid 
alone>  and  form  with  fulphuric  acid  refinoua 
compofitions. 
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XXXin.    Ohferva$ions  concerning  the  Afl^es  rf  dlf^ 
ferent  Kinds  of  Wood.     By  C.  Pissis,  M.D. 

FROM  THE  ANNALES  DE  CHIMIE. 

Having  burnt  a  confiderable  quantity  of 
poplar- wood,  during  the  winter  of  the  yes^r  8,  I 
obferved  that  the  alhes,  when  heated  again^ 
formed  femi  vitreous  crufts,  fuch  as  that  prq-s- 
duced  from  the  afhes  of  the  fea-weecj,  exceptr 
ing  that  they  were  very  thin  and  fmall,  having 
been  neither  agitated,  nor  expofed  to  any  other 
heat  than  that  of  a 'moderate  chamber  fire. 

At  firft  I  fuppofed  the  caufe  to  be  an  extra^- 
crdihary  quantity  of  potafli,  but  as  I  could  not 
attribute  it  to  the  quality  of  the  wood,  white 
woods  having  always  been  reckoned  to  yield  ^> 
fmaller  quantity  of  fait  than  the  others,  (for  ex- 
ample, the  afpin  Cpapulustremula^  Linn.)  a  tree  of 
the  fame  genus  as  our  poplar, Y/)(?pa///i  alba^)  yicld^ 
only  9  gros.  45  grs.  or  potalh  to  the  quintal  oJF 
the  wood,)  I  imagined  that  the  circumftance  de-f 
pended  upon  a  change  in  the  ligneous  fubftance. 
We  cultivate  poplar  for  the  purpofe  of  procuriqg 
props  for  our  vines ;  and  as  it  is  bad  fqel,  we  do 
not  cut  it  down  till  it  has  ceafed  to  produce  any 

Siore  (hoots.  It  is  not  rare  to  fee  poplars,  the 
ark  and  branches  of  which  appear  ftill  to  pofleft 
t  great  deal  of  life,  whilft  the  trunk  is  reduced  tp 
a  lew  haqdfuls  of  mould. 

This  idea  of  the  augmentation  of  the  potaih  in 

rbtten  wood  was  not  ftricftly  juft ;  but  it  fh^iU  bQ 

Jhewn  that  it  has  kd  me  to  fomc  conclufions 
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very  different  from  the  ideas  generally  received. 
I  fhall  revert  to  all  the  points  of  theory,  after  ha- 
ving related  the  following  fadls,  which  tend  to 
throw  a  light  upon  them. 

1.  One  hundred  parts  of  dry  found  poplar 
wood  yielded  four  parts  of  afhes. 

2.  One  hundred  parts  of  dry  poplar  wood,  that 
was  rotten,  but  not  reduced  to  mould,  yielded 
eight  parts  of  allies. 

3.  One  hundred  parts  of  each  of  thefe  kinds  of 
afhes,  lixiviated  till  the  water  was  drawn  off  in- 
iipid,  and  perfectly  dried  in  a  red  heat,  loft 
twenty-eight  parts  of  their  weight ;  the  firft  wa- 
ters having  been  ^ery  ftrongly  impregnated. 

4.  One  hundred  parts  of  the  fame  alhes,  heated 
over  again,  and  treated  in  the  fame  manner  as 
above,  loft  twenty-two  parts ;  the  leys  were  more 
ilrong  and  cauftic  than  the  preceding. 

^  5.  One  hundred  parts  of  the  alhes  of  dry  and 
found  oak^  when,  heated  over  again,  and  treated 
as  above,  loft  fixteen  parts. 

6.  One  hundred  parts  of  the  wet  mould  of  rot- 
ten oak,  of  the  colour  of  ochre,  when  placed 
upon  a  red  hot  plate  of  iron,  were  very  foon  dried 
and  incinerated,  leaving  three  parts  of  afhes^ 
which,  even  when  heated  over  again,  had  the 
colour  of  iron  filings>  This  is  nearly  twice  aS 
much  as  the  quintal  of  dry  oak  has  generally 
yielded.     Thefe  afhes  were  perfedlly  infipid. 

7.  One  hundred  parts  of  the  crufts,  of  which 
I  have  fpoken  at  the  beginning  of  this  memoir, 
\vhen  treated  in  the  fame  manner  as  the  alhes 
N°  3,  loft  thirty-feven  parts  of  their  weight. 
This  cruft  at  firfl  feems  infipid,  the  potalh  oe- 
ing  as  it  were  in  a  latent  fta'.e  ;  but  after  *it  has 
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]bcen  kept  fot  fome  time,  and  triturated,  water 
cxtrafts  from  it  a  large  quantity  of  this  fait ;  it  is 
however  probable,  that  fome  of  it  ftill  remaip^ 
In  the  refiduum.  Thefe  leys  arc  extremely 
cauftic. 

8.  Some  pieces  of  this  cruft  having  been 
made  red-hot,  and  afterwards  extinguiihed  in  a 
fmall  quantity  of  water,  yielded  a  ky  fufficiently 
cauftic  to  form  foap  with  melted  wax  and  tallow, 
upon  which  I  poured  the  cold  ley. 

9,  This  ley,  when  filtrated  through  plafter, 
(calcareous  fulphate  mixed  with  lime,)  burnt  into 
powder,  loft  its  alkaline  tafte,  apd  yielded,  by 
Spontaneous  evaporation,  fine  cryftals  of  fulphate 
of  potafh. 

Firom  thefe  fa(?ts  it  appears : 

I.  From  the  four  firft  compared  with  the  fifth, 
that  the  wood  of  the  white  poplar  abounds  more 
in  fait  than  that  of  the  oak ;  fo  that  this  is  an  ex- 
ception from  the  maxim  generally  adopted,  that 
the  hard  woods  contain  a  greater  abundance  of 
potafh  than  the  foft. 

The  wood  of  the  poplar  is  of  fo  fpongy  a  tex- 
ture, that  rats  cannot  gnaw  it  through,  as  iti 
fibres  jcefift  the  impreffion  of  their  teeth  in  the 
fame  manner  as  thofe  of  hemp  ;  it  is  alfo  difficult 
to  faw ;  this  quality  renders  it  expenfive  for  arti- 
cles of  furniture,  and  the  more  fo,  as  this  wood, 
which  is  very  fubjecft  to  rot,  ought,  in  order  to 
be  fit  for  fawing,  to  be  cut  down  whilft  in  its  full 
vigour,  againft  which  there  is  a  great  objection, 
as  has  been  already  mentioned. 

This  wood  burns,  when  it  is  dry,  with  a  white 
flame,  emits  very  little  heat,  is  quickly  confumed, 
pd  yields  no  live  coal.    If  \%  evident  that  the  in- 
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combuftible  particles  abound  more  in  it  than  in 
the  other  kinds  of  wood  ;  as  is  alfo  the  cafe  with 
the  willow,  which  yields  twice  as  much  aflies, 
but  only  about  the  fame  quantity  of  fait  as  the 
oak  ;  that  is  to  fay,  15  grammes  for  i  myria- 
gramme  of  the  wood,  whilft  our  poplar  yields  72. 
To  what  then  are  we  to  afcribe  this  large  quan- 
tity ?  this  might  be  determined  by  analyfing  its 
fap :  poffibly  alfo  the  acrid  and  vifcous  fluid  of 
its  buds,  which  is  ufed  in  pharmacy,  might  fur- 
nifh  fome  data  towards  folving  the  queftion. 

According  to  a  calculation  made  from  the  re- 
turns of  the  revenue  colledlors,  a  myriagrammc 
of  a^en  wood  yields  only  7  grammes  of  fait. 
(Ann.  de  Chimie,  t.  xix.  p.  178  *.) 

This  difference  in  the*  quantity  of  fait,  which 
\i  in  the  proportion  of  more  than  ten  to  one*,  in 
two  tfees  of  the  fame  genus,  will  not  furprife 
thofe  who  know  that  the  dock  and  forrel  are  of 
the  fame  genus,  and  that  the  four  and  the  bitter 
cherry  are  of  one  and  the  fame  fpecies.  Nature  i^ 
not  fubjedk  to  our  confined  ideas  of  analogy.  It 
has  been  laid  down  as  a  principle,  that  plants  of 
die  fame  family  may  mutually  fupply  the  place  of 
each  other  for  medicinal  purpofes  ;  but  prudencq 
requires  that  we  fhould  not  a6l  upon  this  prin- 
ciple,  till  after  having  accurately  analyzed  the 

*  I  have  not  extracted  the  fait  from  the  poplar  wood,  aft 
the  expanfion  of  it  by  lixiviation  appeared  to  m^  to  be  the 
pureft  method  of  eftimating  it,  for  it  is  difficult  to  reducq 
the  (alt  always  to  the  fame  point  of  calcination.  But  having 
calculated  that  the  afhes  of  the  oak  lofe  in  lixiviation  ^\j^/ 
and  yield  in  fait  ,»^,  I  haV«  fubtradcd  J^  or  ^VW  ^or  thelofs 
in  lixiviation,  and  thus  I  conceive  that  I  have  the  product  ia 
lalt  pretty  near  to  the  truth :  this  difference  proceeds  fro^i 
the  carbonic  acid  which  ttie  tali  Ibfes  during  the  prbccfe  of 
calcination.- 
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two  plants  which  we  intend  to  fubflitute  the  one 
for  the  other. 

a.  From  the  five  firft  experiments  it  appears^ 
that  rotten  wood  yields  a  larger  quantity  of  afhes 
than  found,  frequently  more,  than  twice  as  much. 
This  circumftance  is  eafily  accounted  for.  The 
wood,  whilft  it  rots,  beconies  fpongy  and  light: 
\  have  feen  fome  rotten  wood  which  did  not 
weigh  more  tlian  half  as  much  as  an  equal  bulk 
of  the  found  wood  of  the  fame  tree.  It  burns 
without  flame,  like  tinder,  and  it  cannot  be  in- 
cinerated but  with  great  difficulty.  It  appears 
that  the  hydrogen^  has  been  almoft  entirely  de- 
ftroy^d  ;  and  that  the  carbon,  by  being  Iheathed 
in  the  earthy  particles,  efcapes  the  effedls  of 
cpmbuftion. 

This  wood  has  frequently  a  phofpliorefcent 
quality,  the  caufe  of  which  ftill  remains  to  be  dif- 
covered..  We  ought  not  to  confound  rotten  wood 
with  wood  that  has  been  eaten  by  worms.  In  the 
latter  cafe,  the  wood,  without  lofing  its  colour, 
is  reduced  to  an  impalpable  powder,  and  in  that 
portion  of  the  wood  which  ftill  retains  its  folidity 
we  may  find  the  paflage  which  the  worm  has 
formed  for  itfelf,  and  frequently  the  worm  itfelt 
One  hundred  parts  of  vine-ftalks,  reduced  to  an 
impalpable  powder  by  the  worms,  ^d  burnt  in  a 
red  heat,  were  perfectly  incinerated,  leaving 
three  parts  of  aibes,  which  is  nearly  the  quantity 
obtained  from  a  quintal  of  dry  vine  twigs  burnt 
under  the  infpeAion  of  the  revenue  officers.  This 
wood,  to  which  the  term  of  worm-eaten  peculiarly 
belongs,  has  nothing  in  common  with  the  rotten 
wood,  which  is,alfo  termed  worm-eaten,  except- 
ing its  appellation,  which  is  very  iiRpropcrly  ap- 
plied to  the  latter. 

It 
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It  has  been  aflieited  that  rotten  wood  yields  lit* 
tie  fait  * ;  and  this  aflertion  is  true  as  fer  as  a;p- 
plied  only  to  wood  wafhed  out  by  the  rain,  and 
jt  is  prmcd  by  Experiment  8  ;  but  Experiment  3 
proves  that  wood  which  has  rotted  without  being 
wafhed  out  in  this  manner,  has  not  loft  one  par- 
ticle of  its  potafh  ;  and  that,  as  an  equal  weight 
of  rotten  wood  yields  twice  as  much  aftes  of 
equal  quality,  it  will  furnifh  double  the  quantity 
of  fait:  hence  manufacftories  may  derive  great  ad- 
vantage, confidering  the  fmall  value  which  this 
wood  generally  bears. 

One  might  employ,  both  in  the  preparation  of 
leys  for  domeftic  purpofes,  and  in  the  manufac- 
tories of  nitre  and  fait,  the  afhes  of  dead  trees, 
whofe  fummits  and  bark  being  ftill  in  good  pre- 
fervation  have  prevented  the  accefs  of  the  rain- 
water to  the  trunk.  The  mould  of  thefe  trees 
might  alfo  be  ufed  as  an  excellent  manure,  fince 
it  retains  the  whole  of  its  potafti.  It  is  further 
evident,  that  when  this  mould  is  waflied  by  the 
rain  it  muft  be  of  advantage  to  the  vegetation. 
The  experiments  of  citizen  Vauquelin  have  Ihewn 
us,  that  in  the  fap  of  trees  the  potafh  exifts  in 
the  ftate  of  an  acetite  :  it  would  be  interefting  to 
know  alfo  in  what  ftate  it  exifts  as  well  in  the 
wood  as  in  the  mould  of  trees. 

3.  Experiment  4  fhews  that  by  baking  the 
afhes  over  again  they  lofe  one-fifth  of  their  fait : 


*  Annales  de  Chimie,  t.  xix.  p.  160.  The  fame  is  alft> 
aflerted  of  the  chips  and  fliavings  of  the  joiners  Ihops  5  but 
tliis  depends  upon  the  quality  of  the  wood  that  has  been  ufed, 
as  the  manner  in  which  it  has  been  diWded  produces  no 
change  in  it»  prpperti^^,     .    . 
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this  lis  a  neceflary  confcquence  of  their  lofing 
more  and  more  of  their  carbonic  acid ;  but  at 
the  fame  time  they  gain  in  quality,  as  is  proved 
by  Experiment  8.  However,  if  we  bake  over 
again  afhes  of  a  very  rich  quality,  like  thofe  of 
our  poplar,  we  fliall  obtain  a  half  vitrified  cruH: 
which  will  retain  a  part  of  the  potalh ;  it  will 
fiirther  be  neceffary  to  triturate  this  crufl:,  in 
order  to  lixiviate  it,  which  will  add  to  the  labour 
of  the  workmen.  This  cruft,  from  which  fait 
may  be  extratfted  in  the  proportion  of  30  per 
cent.znd  which  contains  ftiU  a  good  deal  more  in 
a  concealed  ftate,  might  perhaps  be  employed  in 
the  manufacSture  of  glafs  equally  well  with  many 
kinds  of  foda.  This  femi-vitreOus  ftate  of  the 
fubftance,  and  the  folidity  of  the  foaps  obtained 
in  Experiment  8,  led  me  at  firft  to  fufpeft  that 
the  auies  of  the  poplar  contained  foda ;  but  I  was 
undeceived  by  Experiment  9.  I  made  ufe  of 
fome  parget,  which  I  had  by  me,  for  want  of 
fulphuric  acid,  which  was  not  immediately  at 
hand.  Franklin  fays,  it  is  good  to  know  how  to 
faw  with  a  wimble.  For  the  fame  reafon  I  made 
life  of  wax  and  tallow. 

I  Ihall  conclude  with  fome  ideas  to  which  this 
cx()eriment  gave  rife.  Melted  wax,  tallow,  and 
hogs-lard,  and  heated  oils,  acquire  a  temperature 
higher  than  that  of  water,  and  even  of  boiling 
ley:  when  an  alkaline  ley  is  added,  the  mixture 
immediately  puffs  up  in  an  extraordinary  manner, 
the  whole  of  the  water  is  inftantly  evaporated  ; 
and  when  the  ingredients  are  employed  in  equal 
proportions,  the  foap  remains  more  folid  than 
that  made  according  to  the  procefTes  ufually  em- 
ployed in  the  manufaftories ;   befides  v/liich,  it  is 
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dry  as  foon  as  formed*  Thefe  advantages  are 
well  worth  the  trouble  of  making  fome  experii. 
ments,  by  which  we  might  examine  the  following 
queftions. 

I.  If  the  oil  were  heated  before  the  water, 
would  not  the  expanfion,  which  takes  place  when 
.they  are  mixed  together,  occalion  fome  actident  ? 
* — ^To  me  it  appears  that  it  would  not,  provided 
the  boiler  wete  fufficiently  large,  ^d  only  one^ 
fourth  of  its  capacity  filled. 

a.  Might  the  mixture  be  ftirrcd  ?  It  might, 
after  the  whole  of  tne  ley  has  been  added,  as 
the  mixture  then  remains  in  a  tranquil  ftate  <^ 
fufion. 

3.  Would  the  falts  which  are  of  no  ufe  in 
forming  the  foap,  particularly  the  alkaline  car- 
bonates, be  carried  off  by  the  tube  ?  I  appre- 
hend they  would  not ;  for,  in  the  experiments 
which  I  have  made  on  a  fmall  fcale,  no  liquid 
was  left  behind  • 

4.  Would  not  the  oily  fubftanccs,  by  being 
too  much  heated,  have-  their  properties  fo  al- 
tered as  to  afFecSl  the  quality  of  the  foap  ?  I  fear 
they  would  ;  for  the  foaps  which  I  obtained  ^^fft 
of  a  greyiflj  colour, 
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XXXIV.  Obfervations  on  Opiums  and  its  component 
Principles ;  with  an  Account  of  various  Proceffis 
for  obtaining  it  from  tht  White  Poppy.  (Papaver 
Somniferum.    Linn.) 

By  Citizen  Dubuc,  Senior. 

FROM  THE  ANNALES  DE  CHIMIE. 

1  HE  natural  hiftory  of  opium  does  not  appear 
to  be  hitherto  generally  well  underftood.  It  is 
doubted  whether  there  exifts  any  drop-opium, 
(de  l^ opium  en  larmcs) ;  all  that  feems  to  be  fully 
eftabliihed  as  a  fa(%  is,  that  this  lingular  fubftance 
is  extraAed  by  the  inliabitants  of  the  eaft  from 
the  white  fomniferous  poppy ;  but  the  following 
queftions  refpc6ting  it  ftill  remain  to  be  refolved. 
What  arc  the  procefles  ufed  for  obtaining  it  ? 
What  degree  of  maturity  mull  this  plant  have  ar- 
rived .  at,  in  order  to  produce  opium  fuch  as  that 
of  commerce  ?  Finallyj  Is  this  vegetable  fubjedled 
to  any  particular  kind  of  preparation,  before  the 
opium  is  extraifted. 

Norte  of  thefe  queftions  have  been  fatisfadlorily 
determined  by  any  of  the  writers  who  have  treated 
of  this  fubjeft. 

Several  natural  hiftorians,  and  efpecially  Lemery,, 
in  his  Dictionary  of  limple  drugs,  aflerts  pofi- 
tively  xh^i  there  exijts  no  drop-opium^  and  that  the 
opium  of  the  Levant  is  obtained  from  the  leaves 
and  heads  of  the  poppy.  The  moft  celebrated 
chemifts  who  have  treated  of  the  fubje^,  fucli 
asFourcroy,  Chaptal,  Beaiime,  Bouillon-Lagrange^ 
&c.  are  not  agreed  amongft  themfelves,  whether 
it  is  extra<Sted  from  the  leaves,  ftalks,  and  cap- 
D  d  a  fules. 
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fulcs,  whilft  ftill  frefli  and  green,  or  whether  it 
is  obtained  direcftly  from  the  heads  of  the  poppy 
when  arrived  at  its  laft  ftage  of  growth  and  ma- 
turity, by  making  the  extraft  in  the  ordinary 
manner. 

This  difference  of  opinion,  which  exifts  amongft 
authors  whofe  knowledge  in  natural  fcience  can- 
not be  called  in  queftion,  determined  me,  two 
years  ago,  to  occupy  myfelf  with  the  inveftiga- 
tion  of  the  nature  of  this  fubftance,  by  culti* 
vating,  with  this  view,  a  great  number  of  white 
poppies.     (Papaver  atlmni  &  fowniferum.  Linn. J 

But  before  I  give  an  account  of  the  various  ex* 
periments  which  I  have  made  in  order  to  obtain 
opium,  it  will  be  proper  that  we  fhould  eftablilh 
our  opinion  concerning  two  fa^ts  relative  to  this 
fubftance,  fuch  as  it  is  brought  to  us  from  the 
Levant  in  the  ordinary  courfe  of  commerce. 

It  is  certain  that  the  oriental  opium  contains 
impurities  amounting  at  leaft  to  one-fourth  of  its 
weight.  I  have  frequently  examined  thefe  hete- 
rogeneous fubftances,  and,  after  different  walh- 
ings,  I  have  eafily  difcovered,  that  they  were 
nothing  elfe  than  the  flalks,  leaves,  feculsB,  pe-^ 
duncules,  capfules,  and  feeds  of  the  poppy,  in  a 
ftate  of  very  minute  divilion. 

I  Ihall  Ihew  hereafter  that  the  addition  of  thefe 
fubftances  contributes  in  a  very  great  degree  to 
give  the  opium  that  acrid  and  naufeous  fmell 
which  it  is  known  to  pofTefs. 

It  is  alfo  known,  that  this  acrid  odour  is  ex- 
tremely volatile,  and  that  frequently  it  is  not 
found  to  exifl:  any  longer  at  the  furface  of  the 
cakes  of  opium,  whether  in  confequence  of  the- 
length  of  time  that  they  have  been  kept,'  or  ow- 
ing to  fofue  artificial  nieans  that  have  been  em^^ 
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ployed  for  that  purj^fe ;  \Vhilft  the  lower  part  of 
the  fame  cake,  which  is  ftill  vifcous,  is  tho- 
roughly imbued  with  it,  and  emits  an  intolerable 
fmell  when  cut  through  the  middle  :  hence  it  ap- 
pears, that  this  volatile  principle,  or  aroma,  is 
only  an  accidental  property  of  the  opium. 

The  following  experiments  will  elucidate  what 
I  have  advanced,  both  with  refpedt  to  the  two 
laft^mentioned  fa<5ts,  and  the  folution  of  the 
qucftions  which  I  have  propofed  at  the  com- 
paencement  of  this  memoir. 

Experiment  i.  If  we  dry  vifcous  opium,  in  a 
temperature  .  not  exceeding  40 — 50  degrees  of 
Reaumur's  thermometer,  till  it  becomes  pulveru- 
lent, it  will  lofe  its  acrid  narcotic  fmell,  and  af- 
feime  that  of  laudanum,  or  the  purified  opium  of 
the  Ihops,  from  which  it  differs  only  in  the  im- 
purities which  it  contains.  The  vapours  which 
arife  from  it,  when  coUedled  in  a  convenient  ap- 
paratus, become  there  in  part  condenfed  into  a 
liquid,  which  at  firft  is  almoft  colourlefs,  but  in 
the  fpacc  of  a  few  days  aflumes  a  flight  yellowifti; 
tinge.  <  This  aroma,  or  diftilled  fpirit,  is  accom- 
panied by  an  apriform  fluid,  which  is  not  alto- 
gether mifcible  with  water,  and  both  difFufe  an 
odour  refembling  that  of  opium  cakes  when  cut 
in  half,  but  fo  extremely  ftrong  as  very  fpeedily 
to  fufFocate  animals  expofed  to  an  atmofphere  of 
this  gas. 

Laft  year  I  made  the  extraft  of  white  poppies, 
gathered  at  diflfcrent  periods  of  their  growth,  with- 
Qut  ever  having  been  ^ble  to  obtain  a  fubftancc 
that  had  the  fmell  of  opium,  or  even  that  of  lau- 
(Janum.  I  only  perceived  that  a  heap  of  poppy 
leaves  that  had  been  thrown  away,  exhaled  an 
aromatic  principle  very  analggous  to  that  which 
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was  obr^ined  in  the  preceding  experiment.     Thb 
led  me  to  make  the  following  experiments. 

Experiment  2.  On  the  3d  Prairial  (22d  May) 
laft,  twelve  leaves  of  the  white  poppy,  which  had 
attained  to  one  third  of  their  fall  growth,  were 
well  pounded  in  a  marble  mortar,  without  adding 
any  liquid.  The  juice  was  very  abundant,  of  a 
brown  colour,  flight! y  mucilaginous,  and  had  but 
little  of  a  bitter  tafte.  The.  whole  was  put  into 
a  veflel  of  ftone-ware,  and  expofed  tp  the  atmo* 
fphere.  The  temperature  of  the  atmofphere  was 
between  10  and  12  degrees  Reaum. 

On  the  4th  I  obferved  a  flight  fwelling  in  the^ 
mafs.  On  the  morning  of  the  5th  it  puflfed  up 
prodigioufly,  and  already  exhaled  an  acrid  odour, 
v^ry  limilai'  to  that  of  the  aroma  obtained  by 
the  deficcation  of  the  opium.  On  the  6th  the 
vapour  was  exhaled  in  fuch  large  quantity,  that 
it  was  impoflible  to  approach  it  without  becoming 
afFedled  with  a  violent  headach.  On  the  yth^  I 
expofed  the  veflel  to  the  fun  for  a  fpace  of  twelve 
hours.  The  fermentation  became  fl:ill  more  ve- 
hement:  I  agitated  the  mafs  from  time  to  time, 
attending  to  what  happened.  I  foon  perceived 
tliat  the  exhalation  of  the  narcotic  odour  abated, 
and  was  partly  replaced  by  another,  which  had 
much  analogy  with  azotic  gas;  the  plant  and  the 
juice  acquired  a  deeper  colour ;  at  length  they 
became  oxydated  at  the  expence  of  the  furrourrd- 
ing  air,  which  probably  gave  birth  to  the  nitric 
radical,  whidi,  combined  with  the  aroma  of  the 
plant,  produced  that  peculiar  odour  of  which*^! 
have  been  fpeaklng. 

Experimer^t  3.  On  the  a4th  of  the  fame  mcmth^' 
twelve  pounds  of  poppy,  that  h^d  arrived  at  abotN: 
three-fourths  of  its  growth,    after  having  ^betft- 
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prepared  like  thofe  in  the  preceding  experimetif,, 
were  alfo  expofed  in  a  veflel  to  the  air.  On  the 
z6th,  the  mafs  began  to  ferment,  and  the  acrid 
narcotic  vapour  was  developed  in  a  very  percep- 
tible manner ;  but  this  time  I  did  not  expofe  the' 
maf«  to  the  fun.  On  the  28th  the  fmell  peculiar 
to  opium  was  very  perceptible :  I  then  pre  fled 
out  the  juice,  filtrated  it  cold,  and  evapcM^ated  it, 
with  a  very  moderate  heat,  to  the  confiftcnce  of 
an  ?xtra<5l. 

I  thought  I  had  the  beft  grounds  to  expeft 
that  I  fliould  obtain  real  opium  as  the  refult  of 
this  experiment ;  but  I  was  difappointed ;  for, 
in  proportion  as  the  juice  gradually  thickened,  it 
loft  its  narcotic  odour,  and  the  ^xtra6l  which  I 
obtained  had  no  other  fmell  than  that  peculiar  to 
tlie  extract  obtained  from  inodorous  plants :  hence 
I  drew  the  farther  conclufion,  that  this  ar'oma 
was  of  the  fatne  nature  as  that  obtained  in  ex- 
periment I. 

Experiment  4.  On  the  14th  of  Meffidor  (ad 
July)  following,  I  exprefled  two  pounds  of  juice 
from  poppies  partly  in  bloom,  and  partly  ready  to 
bloflbm.  This  juice  was  of  a,dirty  yellow  colour, 
nearly  refembUng  that  of  the  Chdidonium  majtu\ 
it  had  a  very  flight  fmell  of  laudanum,  and  a 
marked  bitternefs,  and  left  a  very  confiderabk 
roughnefs  upon  the  tongue.  1  expofed  it  to  the 
air  m  a  veflel  of  earthen-ware,  in  which  it  fer- 
mented rapidly,  fo  that,  on  the  17th,  it  exhaled 
an  odour  fimilar  to  that  of  the  opium  of  Egypt, 
This  juice  I  filtrated  cold,  and,  hewing  to  prc- 
ferve  its  odour,  I  thickened  it  by  expofing  it  in 
plates  to  the  heat  of  the  fun.  The  extra<ft  which 
I  obtained  ftill  rcfcmblcd  that  of  the  preceding 
experiment. 
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Experiment  5.  On  the  19th  Meffidor,  I  ex- 
trafted  about  one  kilogramme  of  the  juice  of 
poppy  heads,  partly  in  flower,  and  partly  after 
the  leaves  had  fallen  off,  and  the  capfules  had 
become  very  large.  This  juice  was  more  bitter 
than  that  obtained  in  the  preceding  experiments. 
I  reduced  it  to  one*half  of  it3  qtiafitrty  by  the  ^• 
plication  of  a  very  genti^  heat,  hoping  that  the 
mafs  being  more  denfe,  and  its  particles  in  clofcr 
contadl  with  each  other,  I  Ihould  obtain,  after 
femientation,  a  ftrbftance  whofe  odorous  princi- 
ples would  be  more  coercible. 

The  juice  thus  infpiflated  did  not  begin  to 
ferment  till  the  afth,  though  the  heat  of  the  at^ 
itidfphere  was  greater  than  during  the  preceding 
experiments.  On  the  30th  it  had  the  defired 
odoor,  and  the  experiment  feemed  very  pro- 
milihg. 

Ag^n  was  I  difappointed :  I  reduced  half  of 
the  mafs  to  an  extradl,  which  perfectly  refem- 
fekd  that  obtained  in  experiments  3  and  4 :  the 
other  half  I  kept  in^  a  well-corked  flalk-,  to  be 
nfed  in  another  experiment. 

.  Experiment  6.  On  the  28th  of  Meffidor,  four 
heilogrammes  of  capfules,  fufficiently  green,  but 
arrived  at  their  full  fize,  and  twelve  decagrammes 
of  the  leaves  and  ftalks  pulled  off  near  to  the  pe- 
duncle of  the  plant,  were  well  bruifed  and 
pounded  in  a  mortar.  They  yielded  a  thick  vrf- 
cous  mafs,  and  the  juice  was  deeper  coloured, 
and  more  bitter  than  that  obtained  in  the  pre- 
ceding experiments.  The  whole  being  expofed 
to  the  air  in  an  earthen  veflTel,  it  foon  fermented, 
and  four  days  were  fufficient  to  produce  the  evo- 
lution of  an  odour  like  that  of  the  true  oriental 
opium.  .-  ^ 
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'  Of  this  mafs  I  preferved  one-part,  to  be  ufed 
afterwards,  and  infpiflTated  the  other  in  a  tem- 
perature not  exceeding;  40  degrees.  This  extradl 
retained  a  very  flight  fmell  of  laudanum  ;  it  was  a 
mixture  nearly  fimilar  to  the  opium  of  commerce, 
excepting  that  the  aroma  had  been  evaporated  by , 
the  heat. 

It  would  be  fuperfluous  to  defcribe  here  the 
numerous  experiments  which  followed  the  two 
laft-mentioned  :  the  refult  in  each  of  them  was  an 
inodorous  extraft,  or  one  almoft  fo.  It  is,  how- 
ever, proper  to  obfervc,  that  the  pounded  leaves, 
ilalks,  capfules,  &c.  of  the  poppies,  always  ex- 
haled, after  fermenting,  for  a  longer  or  fhorter 
period,  the  narcotic  odour,  or  that  of  the  aroma, 
obtained  in  experiment  i  ;  but  they  loft  it  again 
after  being  expofed  ten  or  twelve  days  to  the 
air. 

Before  I  proceed  to  relate. other  experiments,  I 
ought  to  mention  feveral  remarks  which  I  have 
made  upon  poppies,  from  the  period  at  which 
they  bloflbm  till  that  when  the  capfule  begins  to 
grow  yellow,  after  Which  they  exude  no  more 
juice. 

During  a  period  pf  fifteen  days,  I  made  incif- 
fions,  both  upon  the  peduncule  and  upon  the  lower 
part  of  a  great  number  of  very  fine  poppy  heads, 
from  whence  there  iffued  a  whitifh  yellow  juice, 
almoft  inodorous,  but  very  bitter,  which  filled 
up  the  incifion,  and  aflTumed  a  blackilh  colour  in 
a  very  ftiort  fpace  of  time:  its  tafte  was  not 
.changed  by  expofure  to  the  air,  but  it  firft  ac- 
•quired  the  acrid  odour,  which,  in  the  preceding 
experiments,  was  developed  by  fermentation : 
•this;  however,  was  foon  evaporated  by  expofure 
,,:.V.ot.XV.  Ee  to 


Digitized  by 


Google 


2IO  Oifervatians  on  Opium,  and 

t6  the  filn,  and  the  juice  retained  only  that  of 
laudanum. 

I  alfo  remarked  in  my  bed  of  poppies,  thai 
feme  of  the  capfule^  were  of  a  form  almoft  en- 
tirely fpherical,  whilft  others  afFefted  the  oval 
figure. 

The  firft  naturally  produced  opium  without 
any  incifion  being  made  into  them;  This  juice 
colle6led  itfelf  in  two,  three,  and  fometimes  four 
futures,  which  are  found  in  the  peduncule,  where 
it  concretes,  and  in  a  very  fhort  time  acquires 
the  fmell  and  colour  of  laudanum.  I  have  coU 
Icdled  fmall  maflcs  of  it,  fome  of  which  weighed 
eight  grains.  I  took  two  grains  of  this  opium, 
which  procured  me  a  very  tranquil  and  protra^d 
fleep.     This  was  drop- opium, 

AH  thcfe  poppies  were  fowcd  on  the  ibth  of 
Germinal  laft,  (March  30,)  in  a  very  rich  and 
well-manured  foil,  defended  againft  the  north 
and  north-eaft  winds,  by  a  building  and  a  walL 
The  fineft  plants  were  at  the  diftance  of  a  foot 
from  each  other.  ^ 

Nature  having  completed  her  work,  I  hna-. 
gined  alfo,  according  to  the  refult  of  experiment 
6,  that  it  would  be  poffiblc  for  me  to  attain  hijr 
objeA,  and  make  opium  with  poppies  arrived  at 
their  laft  degree  of  maturity. 

Experiment  7.  For  this  purpofe  I  took  twelvt 
line  poppy  heads,  fix  of  which  were  oval  and  fix 
globular.  I  pounded  them  together  with  thcit 
iieds,  with  twenty-four  decagrammes  of  fain 
Water.  Having  expofed  them  to  the  air,  in  M 
earthen  veflel,  I  was  very  much  furpri fed,  four 
days  afterwards,  to  obferve  fpots  of  mould  updft 
^  them.     I  repeatedly  fiirred  the  whole  mafs,  bt* 
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noneof  the  phaenomcna  of  the  preceding  experi- 
ments took  place  :  the  mafs,  left  to  itfelf,  was* 
deftroyed  in  the  manner   ufual  with   all  vege- 
tables. 

Experiment  8.  I  made  an  extract,  according 
to  the  ufual  method,  (by  decoAion),  from  a  con- 
fiderable  quantity  of  poppies.  The  deco6tion 
was  faturated,  and  became  flightly  mucilaginous 
as  it  cooled,  without  however  emitting  any  thing 
of  the  odour  either  of  opium  or  of  laudanum,  I 
gave  tlie  extradl  a  pulverulent  confiftence  :  it  dif-^ 
fcred  eflentially  from  thofe  of  the  inodorous 
plants,  polTefling  a  degree  of  coht fion  which  is: 
not  ufual  with  thofe,  and  which  I  attributed  to 
the  refin  contained  in  it,  &c. 

Experiment  9.  A  portion  of  the  dried  extract 
obtained  in  the  preceding  experiment  was  well 
triturated  with  a  fufficient  quantity  of  the  vifcous 
refiduum  that  had  been  laid  by  in  experiment  5, 
\n  order  to  obtain  a  maf$  having  the  fame  con- 
fiftence as  the  opium  of  commerce.  Thils  mix- 
ture much  refembled  the  laudanum  of  the  ftiops 
in  colour,  tafte,.  and  fmell. 

E^cperjment  jo.  The  other  portion  of  the  ex- 
tract obtained  in  experiment  8,  was  likewife  re- 
duced to  the  confiftence  of  opium  with  the  re- 
fiduum that  had  been  laid  by  in  experiment  6. 
Three  days  after  its  formation,  this  mafs  might, 
by  its  impurities,  vifcidity,  colour,  and  tatta^ 
have  been  confounded  with  the  opium  of  the  Le- 
vant, excepting  that  it  was  not  wrapped,  and  in 
fome  meafure  kneaded  with  poppy  leave?  *. 

*  I  have  obfcrved  that  poppy  leaves,  when  half  dry,  con- 
tra6t  the  narcotic  fraell,  which  leads  me  to  believe,  that  they 
arc  ufed  in  the  Eaft,  thus  prepared,  for  wrapping  the  cakes 
of  opium  in  them« 
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To  fum  up  the  refults  of  my  obfervations,  I  am 
induced,  by  the  experiments  above  related^  to 
believe  : 

I.  That  the  opium  of  commerce  is  not  merely 
the  extradl  or  infpiflated  juice  of  the  ftalks,  leaves, 
or  green  capfules  of  the  poppies ;  for,  were  that 
the  cafe,  it  would  not  contain  fo  large  a  quantity 
of  impurities,  which  are  diftributed  in  an  almoft 
uniform  manner  throughout  the  whole  mafs. 

a.  That  this  fame  juice  or  extraft,  if  pre- 
pared with  the  intervention  of  heat,  however 
moderate,  would  not  have  the  acrid  naufeous 
odour,  which  the  oriental  opium  retains  as  long, 
as  it  preferves  its  vifcidity,  as  is  demonftratcd  by 
experiments  3,  4,  5,  and  even  6. 

3.  That  the  opium  of  the  Eaft  is  not  the  mere 
extract:  prepared  by  the  infufion  or  deco<ftion  of 
the  heads  of  the  white  poppy  after  it  arrived  at 
the  ftage  of  maturity ;  fince  that  which  was  ob- 
tained by  experiment  8  was  by  no  means  odorouS| 
and  was  alfo  exempt  from  impurities. 

I  fliould  add,  that  X  have  had  in  my  poffcf- 
lion  capfules  of  the  wliite  poppy  of  Egypt,  be- 
tween which  and  thofe  cultivated  in  France  there 
appeared  to  me  to  be  no  difference. 

4.  That  it  appears  to  be  made  out  by  experi- 
nients  9  and  10,  that  the  opium  of  the  Eaft  is  the 
infpiflated  extraA  of  every  kind  of  the  white 
poppies,  gathered  from  the  time  when  they  begia 
to  flower  till  they  have  arrived  at  maturity,  and 
afterwards  mixed  together,  and  reduced  to  the 
confiftence  which  is  obferved  in  the  acrid  odof^ 
ous  mafs,  obtained  from  the  ftalks,  leaves,  and 
green  capfules,  of  the  fame  kind  of  poppifiR, 
pounded  and  fermented  till  the  qioment  when  the 
acrid  naufeous  odour  is  evolved,  as  appears  by 
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the  refult  of  the  above-mentioned  eiq^criments, 
and  particularly  experiment  6 ;  and,  finally,  that 
this  maft  is  divided  into  cakes,  .which  are  wrap-' 
ped  and  kneaded  at  thieit  furfice  witb  poppy 
leaves,  in  part  dried,  and  thus  fent  to  foreiga 
nations, 

5.  That  It  appears,  by  the  obfervations  inferted . 
between  experiments  6  and  7,  that  there  does 
really  exift  drop-opium,  and  that  the  fiibftance 
which  is  thus  termed  by  ibme  natural  hiftorians, 
nattitTally  exudes  from  that  variety  of  the  white 
poppy,  the  capfules  of  which  affedl  the  fpberical 
form. 

This  opium  differs  from  that  of  commerce  by 
its  being  almoft  entirely  foluble  in  water,  by  its 
purity,  by  its  tafte,  which  is  lefs  bitter  and  ^crid 
than  that  of  the  latter,  and  by  its  odour,  which  is 
lefs  narcotic  and  naufeous. 

This  inveftigation  is  not  fo  complete  as  might 
be  wifhed  ;  and  I  am  well  aware  of  numerous  ob- 
jcftions  that  might  be  made  againft  what  I  have 
advanced,  fuch  as  the-  analyfts  of  my  opium  com-f 
pJared  with  that  of  commerce,  its  medicinal  pro- 
perties, &c.  &c.  I  have  not  the  vanity  to  ima- 
gine that  I  have  completed  the  work  which  Ihavc 
undertaken,  but  its  deficiencies  may  ftill  be  fup- 
if>lied,  I  did  not  think  it  neceffary  to  enlarge 
upon  the  medicinal  virtues  of  this  fubftance* 
This  part  of  the  inveftigation  is  the  province  of 
the  medical  writer:  I  only'affert,  that  the  drop- 
opium  which  I  obtained  produced  a  perfect  tran- 
quillity in  the  fyftem,  without  occafioning  ver- 
tigo. 

However,  I  do  not  doubt  the  poffibility  of 
procuring  good  opium  from  poppies  cultivated  in 
the  temperate  zone ;  and  the  reader  is  alfo  te- 
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qUefted  to  obfcrve,  tkat  thofi^  upeii  which  X  mad^ 
my  experiments  were  ratfed  in  one  of  the  northern 
departments  of  France.  I  wife  that  the  fame 
ctperiments  might  be  repeated  with  poppies  raifed 
in  the  fouth  of  the  Bjepublic*  I  keep  a  confidcr- 
able  number  both  of  the  fpherical  and  oval  kind, 
and  feall  widi  ptelfiire  procure  them  for  any  per- 
fon  who  may  be  inclined  to  occupy  himfelf  with 
this  kind  of  labour,  and  to  bring  to  perfe<ftion  a 
work  of  which  I  have  only  iketched  fhe  outlines. 
When  this  (hall  be  accomplifeed,  We  Ihall  ceafe 
to  be  tributary  to  the  foreign  nationa  who  fell  ma 
this  fubftance  at  a  very  high  price. 


XXXV.  JJJl  of  Patents  for  Inventions^  ^c. 
(Continued  from  Page  144.) 

HOMAs  Wakefield,  of  Northwich,  Qmk 
(hire,  Efquire  j  for  a  new  method  of  refiniii^ 
fugar.    Dated  June  a,  i8oi, 

Thomas  Winter,  of  Shacklcwell,  Middlefex^ 
Gentieman  ;  for  a  new  manufacture  for  covering 
the  floors  of  rooms,  for  covering  and  packilig 
goods  and  merchandizes,  and  fit  to  be  ufed  iox 
various  other  purpofes.     Dated  June  a,   i8pj« 

Thomas  Howard,  late  of  Manchefter,  jUnr 
calhire,  but  now  of  Leeds, Yorkfliire,  Sodp-boiler; 
for  a  new  method  of  making  a  Britifti  twiU^ 
and  potalh,  and  of  obtaining  a  greater  cju^tity 
of  alkali  than  hitherto  difcover^.  Dated  Juftc 
a,  1801. 
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Josikn  LowGMdRB,  of  Biritiiag^iain,^  War*-: 
wtcfcQiire^  Gun-lock-maker ;  for  a  patten  or  clog. 
Dated  June  a,  i8ok. 

Thomas  Robert  Guest,  of  Pottfrxiouth, 
Hants,  Artift;  for  boxes  of  a  new  and  imprdvcd 
conftrudtion,  of  various  forms  and  lizes,  to  c6n- 
tain  certain  new  arid  improved  matierials,  and 
other  neceflary  articles  for  driwing  and  |)aiDting ; 
likewife  an  intire  new  and  improved  method  of 
arrianging,  on  fcientific  principles,  the  colours  to 
be  contained  in  the  faid  boxes.  Which  arrange-. 
nwnt  will  be  of  the  grcateft  utility  to  officers  of  the 
army,  and  tsigineers,  for  reconnoitering  fketches 
or  plans ;  to  the  navy  for  lignal  cards,  as  well  as 
to  profeilional  men  and  private  pcrfons.  Dated 
June  1,  1801. 

Timothy  Lane,  of  Lincoln's  -  Inn  -  Fields, 
MiddieXex,  late  of  Alderfgate-ftreet,  London, 
Appthecary ;  for  meafuring-glalTes  for  compound- 
4ng  medicines.     Dated  June  5 ,  1 80 1  • 

Egekton  Smith,  of  Liverpool,  Lancafhire, 
Stationer,  and^TuoMAs  Todd,  of  Liverpool, 
aforefaid.  Organ-builder;  for  a  method  of  tu- 
nihg,  and  keeping  in  tune,  mufical  and  firing  in« 
ftrumcnts  in  general.     Dated  June  5,  i8oi« 

William  Chapman,  of  Newcaftle  -  upon- 
flpyne.  Gentleman ;  for  the  applicaticm  of  certain 
fabftances,  either  feparately  or  combined,  as  a 
prefer  vat  ive  of  cordage.     Dated  June  5,   1801. 

TitoMAs  Bartlett,  of  Bofton,  in  the  flate 
of  Mafachufetts^  in  North  America,  but  at  pre* 
font  refiding  in  Threadneedle-ftreet,  London;  for 
improvements  in  the  conftrucftion  of  elaftic  truffes 
for  ruptures.     Dated  June  18,  1801. 

William  Sellers,  of  Piccadilly,  Middlefex, 
G]^ntleman;  for  a  hew -improved   apparatus-  of 
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machinery,  for  the  purpofe  of  diminilhing  fric- 
tion, and  comnninicating  a  diredt  rotary  mo- 
tion from  one  wheel  to  another,  by  means  of 
cranks,  which  he  calls  alternate  relieving  cranks, 
applicable  to  wind  or  water-drainage  mills,  or 
thofe  for  railing  water  for  irregation,  and  various 
other  ufeful  purpofes.     Dated  June  1 8,  1 80 1. 

G.  F.  Lbnz,  of  Homerton,  Middlefex,  Tan- 
Xicc;  for  a  method  of  conftruAing  tan-pits  for  the 
tanning  of  hides  and  Ikins,  and  for  ftriking  hides 
by  machinery.     Dated  June  18,  180 1. 

John  Spkncer,  of  Duffiejd,  Dcrbj^ire, 
Nail-mafter ;  for  a  new  method  of  making  horfe- 
ihoe  nails.  .  Dated  June  20,'  i8or. 

John  Aloysius  SENEFfiLDER,  of  Gould- 
fquare,  London,  Gentleman;  for  a  new  method 
zvydi  proeefs  of  performing  the  various  branches  of 
the  art  of  printii^  on  paper,  linen,  cotton, 
woollen,  and  other  articles.  Dated  June  ao,  iSoi. 

William  Bolton,  Enquire,  Captain  in  the 
Royal  Navy;  for  a  rudder,  and  the  nieans  of 
preferving  the  foiinteb    Dated  Jun^23,  i8oi. 

Thomas  WiTKBKBT,  of  Enfield,  Middlefex, 
Gentleman;  for  a  pump,  and  method  of  work** 
ing  machinery.     Dated  June  13,  1801. 

Samuel  HoLEM»ERG,  of  Silver-ftreet,  Bridge- 
water-fquare^  London,  Goldfmith ;  for  locl^s  and 
feftenin^  for  general  ufes,  on  a  new  and  improved 
conftru6lion.     Dated  June  24,  180 1 4  ; 

George  Stratton,  of  Blackfriars  Road, 
Surrey,  Ironmonger ;  for  improvements  in  ma- 
chines for  cooking,  and  fire-places.  Dated  June 
Q,6f  1801. 


FriouU  Uf  Nic«0i;i  aad  Sox,  Red-Lion-Pallage,  Fieet-Strcct^  Looflo*- 
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XXXVL  Specification  of  the  Patent  granted  to  Mr, 
Walter  In  glib,  of  Chelmsford ,  in  the  County 
of  Effex^  Sadler^  for  a  Method  of  forming  and 
making  a  Saddle  upon  a  hew  and  improved  Plan 
and  ConJlruSfion,  on  which  the  Rider  may  perform 
longer  journies  on  a  rough  trotting  Hvrfe^  and  with 
greater  Facility  and  Comfort,  than  on  any  other 
Saddle  hitherto  extant;  and  the  Stirrups  Bars  tire 
fo  contrived  that  floould  the  Rider ,  by  Accident ^ 
be  thrown  off,  or  fall  from,  his  Horfe,  he  will  im-- 
.  mediately  upon  fating  be  difengaged  and  free. 

Dated  May  21,  1801. 
WITH  A  plate. 

10  all  to  whom  thefe  prefents  fliall  come,  &c. 
Now  KNOW  YE,  that  I  the  faid  Walter  Inglis, 
in  purfuance  of,  and  in  compliance  with,  the 
the  faid  provifo,  in  the  faid  letters  patent  con- 
tained, do,  by  thefe  prefents,  and  the  drawings 
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in  the  margin  hereof,  defcribe  and  afccrtain  the 
nature  of  my  faid  invention,  and  the  manner  in 
which  the   fame  is  to  be  performed;  that  is  to 
fay  :  1  he  nature  of  my  invention  is  to  give  elaf- 
ticity  to  the  feat  of  the  faddle,  and  confequently 
eafe  to  the  rider,  by  means  of  a  fpring  intro- 
duced into  the  long  llraining  web,  and  to  attach 
the  ftirrup-bar  to  the  faddle  by '  means  of  a  bolt 
or  fattening  connedled  with  the  rider  in    fuch  a 
manner,  that  on  falling  off,  or  by  being  thrown, 
he  draws  tlie  bolt  or  fattening,  and  detaches  the 
ftirrup  from  the  faddle.     The  manner  in  which 
this  is  performed  is  as  follows :  Take  a  common 
faddle-tree,  and    being  provided   with  a   ftrong 
Ipring  of  fteel,  or  other  metal,  (fee  PI.  XI.  Fig.  2,) 
inftead  of  fixing  the   long  ftrained  web   in  the 
iifual  manner,  take  a  piece,  of  a  fufficient  length, 
when    doubled,  and   put   over   one   arm   of  the 
fpring,  as  at  a,  and   nailed  to   the  head  of  the 
tree   in   the   ufual  manner,  will  juft  fuffer    the 
fpring  to  clear  the  head,  and  work  free;  the  other 
part  of  th?  WQb  is  to  go  over  the  other  arm  of 
the  fpring  at  b,  and  inttead  of  being  nailed  down 
on   each   fide   upon  the  bar  of  the  faddle-tree, 
within  fide  the  cantle,   is  to  be  pafled  through 
two  flits,  to  be  cut  in  the  two  fides  of  the  cantle, 
about  three  quarters  of  an  inch  above  the  bar, 
and  nailed  on  the  lower  part  of  the  outfide  of  the 
cantle,  as  defcribcd  in  Fig.  3.  '  By  the  web  being 
thus  elevated,  and  paflTed  through  the  cantle,  it 
will  be  allowed  to  play  with  the  elafticity  of  the 
fpring  without  being  preiTed  down  upon  the  tree, 
tnd  in  fixing  this  part  of  the  long  web,  care  muft. 
be  taken  that  the  fpring  be  not  ftretched  in  doingi 
it,  nor  the  web  left  flack,  Ijut  it  muft  be  drawn 
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arid  fixed  in  a  workman-like  manner;  the  fpring 
will  then  reft  in  a  horizontal  pdfition  over  the 
gullet   of  the   faddle,    immediately   behind   the 
head,  and  the  long  web  will   receive  its  elaftic 
effe6t  therefrom.     The  faddle  in  this  ftatc  is  re- 
prcfented  in  the  drawing  Fig.  i.    The  fteel  fpring^ 
as  feen  naked  in  this  drawmg,  is  then  to  be  co- 
vered with  two  pieces  of  web,  each  three  quarters 
of  an  inch  broader  than  the  diftance  between  the 
parts  of  the  web  already  on  the  fpring  at  ^  and  bj 
and  of  fufficient    length    to    nail  On  each   fide 
on  the  bar  of  the  tree.    One  of  thefe  pieces,  muft 
be  ftrongly  fewed  underneath  the  fpring  to  each 
part  of  the  web  at  a  and  b^  and  the  other  piece 
over  the  fpring  to  the  web  in  the  fame  manner, 
which  will  not  only  prevent  the  fpring  being  over 
ftretched,  but  will  alfo  prevent  the   ftuffing  of 
the  faddle  from  interfering  with  it.     Then  lew  a 
piece  of  fmall,  but  ftrong  cord  or  ftring  round 
and  over  the  fpring,  through   the  parts  of  the 
web,  drawing  the  ftring  or  cord  tight,  and  faften 
both  ends  on  the  under  fide  of  the  web,  which 
will  prevent  the  fpring  from  being  ftretched  du^ 
ring  the  crofs  ftraining.   Then  crofs-ftrain  the  long 
web  to  a  proper  fprm,  in  the  ufua)  BEwnftcr,  ex- 
cept that  the  crofs-ftraining  muft  not  be  brought 
quite  fo  forward  as  tlic  fpring,  but  muft  be  fewed 
behind,  and  not  upon   the  fpring,  fo  as  not  to 
interrupt  its  motion.     Then  proceed  to  fihlfh  ^he 
faddle,  as  ufual ;    and  immediately  previous  ,  to 
putting  in  the  pannel,  remove  the  cofd  or  ftring 
from  the  fpring,  and   fuffer  it  to  have  its  free- 
dom.    This  defcription    is  equally    fufticient  to 
enable  a  workman  to  make  a  lady's  faddle,  as  the 
fpring  is  to  be  fixed  in  the  fame  manner. 
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.  The  ftirrup-bar  confifts  of  three  parts.  Fig.  4, 
h  an  open  box,  rivetted  on  the  bar  of  the  faddle 
tree,  a  little  higher  than  the  bar,  on  a  common 
tree.  Fig.  5,  is  the  ftirrup-bar,  which  fupports  the 
flirrup,  with  a  fhort  fhank  to  be  introduced  into 
the  box,  where  it  is  bolted  by  a  double  fpring 
bolt,  Fig.  6 ;  the  two  prongs  of  which  pafs  through 
two  correfponding  holes  in  the  bar  and  box,  and 
thus  attach  the  bar  and  ftirrup  to  the  faddle  :  to 
this  bolt,  Fig.  6,  a  fmall  ftrap  is  fewed.  The  rider 
being  then  fcated  is  to  button  the  ftraps  round 
his  thighs  a  little  above  each  knee ;  or  fhould  he 
fall,  or  be  thrown  from  his  horfe,  the  ftraps  will 
draw  the  bolts,  and  the  ftirrups  will  immediately 
drop  from  the  faddle.  Before  he  difmounts  he 
muft  unbutton  the  ftraps,  or  if  he  with  to  try 
the  efFecft  of  the  invention,  he  may  difmount  with 
the  ftraps  on,  when  the  fpring  bolts  will  be 
drawn,  and  the  ftirrups  difengaged  from  the  fad- 
dle. Inftead  of  the  ftraps  going  round  the  thighs, 
they  may  be  attached  to  the  body  in  any  other 
manner,  fo  as  to  draw  the  bolts  on  falling  or  be- 
ing thrown.     In  witnefs  whereof,  &c. 


XXXVIL  Specification  of  the  Patent  granted  to  Mr. 
William  Hase,  of  Saxthorpe,  in  the  County 
ef  Norfolk^  Engmeer  ;  for  a  Steam' Engine  on  an 
improved  ConJiruSlion^  by  which  a  confidtrable 
ReduBion  will  be  made  in  the  Confumption  of 
Coals.    Dated  May  14,   1 801- 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  faid 

provifo, 
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provifo,  T  the  fald  William  Hafe  do  hereby  de-7 
clare,  that  the  nature  of  my  faid  invention,  and  the 
manner  in  which  the  fame  is  to  be  performed,  arc 
hereinafter  particularly  defcribed  and  afcertained ; 
that  is  to  fay :  In  my  improved  fteam-engine  the 
furnace,  boiler,  cylinder,  pifton,  and  moving 
parts  in  general,  are  conftruAed  of  fuch  figures 
and  dimenlions,  and  in  fuch  relative  politions,  as 
experience  has  fhewn  to  be  bell  adapted  to  the 
intended  efFecft  of  affording  a  firft  moving  power, 
and  as  are  well  known  to  engineers,  and  other 
competent  workmen.  In  which  faid  conftruiSlion  I 
pretend  to  no  originalitjr,  and  confequently  claim 
no  exclufive  privileges  under  the  faid  letters  pa- 
tent. But  whereas,  in  every  fteam-engine  hi- 
therto conftrucSled  or  known,  the  fupply  of  water 
to  the  boiler  has  been  either  cold,  or  warmed  to  no 
higher  temperature  than  can  be  produced  by  the 
combination  or  mixture  of  the  cold  injection  wa- 
ter with  the  condenfed  fteam;  which  tempera- 
ture, when  the  injeftion  is  fufficiently  copious  to 
produce  a  good  vacuum,  cannot  be  much  ele- 
vated ;  1  do  hereby  declare,  that  the  great  ad- 
vantage and  novelty  of  my  faid  invention  ccm- 
lift  in,  that  the  fupply  of  water  to  the  boiler  is 
made  at  a  temperature  at,  or  very  near,  the  boil- 
ing point,  notwithftanding  the  injedion  is  rnade 
in  fufficicnt  plenty  to  produce  as  perfedt  a  va- 
cuum as  can  ever  be  had  in  any  fteam^engine* 
To  accomplilh  this  defirable  purpofe,  I  caufe  a 
fmall  or  moderate  iized  refervoir,  trough,  or  re- 
ceptacle, to  be  conftantly  fupplied  with  heated 
wate;*,  drawn  out  of  the  engine  by  the  air-pump 
as  ufual ;  and  I  caufe  (by  means  of  a  fmall  pump, 
or  other  fuitable  and  well  known  apparatus)  this 
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trat^r  to  circulate  through  pipes,  or  of  her  veffcis 
of  communication  difpofed  within  the  pipe  or 
paflage  leading  to  the  condenfer,  (or  otherwife  I 
caule  the  water  to  pafs  on  the  outfide  of  the  faid 
pipes,  as  may  occalionally  be  found  convenient,) 
fo  that  the  fteam,  in  its  courfd  to  meet  the  in- 
jedlion  water,  muft  and  (hall  neceflarily  apply  it- 
felf  in  contaft  with  the  external  furfaces  of  the 
feid  pipes  or  veffels  of  communication,  and  im- 
part or  give  out  much  of  its  heat  through  the  fo- 
Kd  matter  of  the  faid  pipes  or  veffels  of  commu- 
jiicatti6n  to  the  water  included  therein,  which  be- 
ing convdyed  in  its  cburfe  again  into  the  fmall 
refervoir,  trough,  <ir  receptacle,  before  mention- 
ed ^  will  fpeedily  raife  its  contents  nearly  to  the 
boiling  point.  In  a  convenient  part  of  the  faid 
pipes,  or  veflels  of  communication,  through 
which  the  faid  heated  water  is  urged,  there  may 
be  an  enlarged  part,  from  which  (or  otherwife  if 
there  be  rio*  enlarged  part,  then,  from  the  faid 
J)ipes  themfelves)  a  pipe  muft  proceed  from  the 
boilei^,  forming  a  communication  therewith,  as 
occafion  may  require,  by  the  ufual  method  of , a 
float  and  valve,  6f  otherwife.  The  pipes  mufb  be 
fo  conducted  of  dir^6ted,  with  regard  to  the  ele- 
vation of  part  bP  the  included  column  of  water, 
that  it  Ihall  be  eafier  for  a  portion  of  the  faid  wa- 
ter t6  flow,  bf  b'c  urged,'  into  the  boiler  (whilei 
the  Valve  is  open) 'than  to  be  drlvert  onwards, 
throtigh  the  whole  courfe  of  communication,  by 
the  fnlall  punip  or  apparatus,  fo  as  a;gaiw  to  enter 
the  refervoir,  trcnigh,  or  receptacle;  before  men- 
tioned. By  this  means  a  Supply  of  yei*y^  hbt  watei^ 
will  be  always  kept  ?h  readihefedtirin^  the  work- 
ing of  the  engbfe ;  oFwhich  water  fuch  a  portibrt 
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will  enter  the  boiler  as  the  neceffary  confumption 
of  fteam  fhall  require,  and  the  heat  of  this  fup- 
ply  will  be  little  if  at  all  checked  by  the  intro- 
duction of  fo  much  water  as  the  rcfervoir, 
trough,  or  receptacle,  may  alfo  demand  from 
the  air  pump;  m  confequence  of  which,  the 
quantity  «of  fuel  required  to  be  confumed  in  or- 
der to  produce  -  a  determinate  quantity  of  ftcam 
will,  under  like  cireumftances,  in  other  refpedls, 
be  lefs  in  my  improved  •  fteam-engine  than  ih  any 
other.     In  witnefs  whereof,  &c. 


Observations  *y  the  Patentee.  ' 

The  faving  of  fuel  in  the  above  engine  appears^ 
from  a  variety  of  experiments  which  have  been 
made,  to  amount  to  about  one-eighth  of  the 
whole  confumption  of  the  beft  engines  hitherto 
made,  large  or  fmall ;  and  any  of  Meffrs.  Boul- 
ton  and  Watt's  fteam- engines  can  with  cafe  be 
altered  to  receive  the  advantage  of  this  improve- 
ment. 

Gendemen  delirous  of  adapting  this  invention, 
or  of  farther  information  refpecting  it,  arc  re- 
queued to  apply  to  the  Patentee,  or^  to  Mr.  Peter 
Keir,  St.  Pancras,  who  has  the  management  of 
the  bufincis  in  London. 
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XXX  VH  I.  Specijication  of  the  Patent  granted  to  Mr. 
John  Prossek,  of  Charing  Crofs,  in  the  Panjb 
cf  Saint  Martin  in  the  Fields^  in  the  County  of 
Middlefx^  Sword-cutler ;  for  a  Water-proof  Pan 
and  Hammer  for  Gun  and  Piftol  Locks,  and  alfo 
a  Breech  for  GUn  and  Pijiol  Barrels,  for  the 
Purpofe  of  a  quicker  and  more  forcible  Explofion 
tf  Gunpowder.     Dated  IJecember  9,  1800. 

WITH    A    PLATE. 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  witU  the 
fald  provifo,  I  the  faid  John  ProfTer  do  hereby 
delcribc  and  afcertain  the  nature  of  my  faid  in- 
vention, and  in  what  manner  the  fame  is  to  be 
performed,  by  the  plan  or  drawing  in  the  mar- 
gin of  thefe  prefents,  and  the  following  de- 
fcription  thereof;  that  is  to  fay:  A,  (fee  Plate 
XII,)  is  the  hammer,  perforated  with  a  large 
hole,  a  little  conical,  to  receive  the  cylinder 
B,  round  which  A  moves  forward  and  back- 
ward. The  end.  No.  i,  of  the  hammer  A,  in 
the  inner  fide,  has  a  circular  groove,  to  receive 
the  ward  No.  2,  which  is  on  the  fcrewed  end  of 
the  cylinder  B.  This  ward  is  for  the  purpofe  of 
preventing  the  admiffion  of  any  water,  (which 
may  fall  between  the  hammer  and  the  barrel  of 
the  gun  or  piftol)  into  the  joint.  The  heel,  No.  2, 
when  the  cock  ftrikes  the  hammer  A,  falls  upon 
the  hammer  fpring,  and  prevents  the  hammer 
A  going  farther  round  on  the  cylinder  B  than  is 
neceflary  to  expofe  the  pan  on  the  cylinder  B. 
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At  the  bottom  of  the  face  of  the  hammer  A  is  a 
hole,  made  cxa(5Hy  the  fliape  and  fize  of  the  pan; 
in  the  cylinder  B ;  which  hole,  when  the  ham* 
mer  A  is  turned  round  to  its  extent,  admits  the 
fire  to  fall  into  the  pan  on  the  cylinder  B.  Infidc 
of  the  end.  No.  3,  of  the  hammer  A,  is  a  female 
fcrew,  to  receive  the  male  fcrew  C  into  it,  which, 
when  fcrewed  into  the  end  No.  3  of  A,  com- 
pletely enclofes  the  end  of  the  cylinder  B,  fo  as 
to  prevent  the  admiffion  of  water.  B,  is  the  cy- 
linder, round  which  the  hammer  A  a<9:s,  and 
which  cylinder  may  be  made  of  iron,  fteel,  or 
metal,  and  is  made  a  little  conical.  In  this  cy- 
linder the  pan  and  touch-hole  are  made;  at  the 
end  of  which  is  a  maie  fcrew.  No.  i,  of  a  fmaller 
diameter  than  the  cylinder.  This  fcrewed  end. 
No.  I ,  pafles  through  the  hole  of  the  end  No.  1 
of  the  hammer  A,  and  fcrews  into  the  female  fcrew 
of  the  hole  No.  i  of  the  breech  D.  This  fcrew 
goes  quite  into  the  chamber  of  the  breech  D,  and 
a  large  conical  hole  is  made  in  it,  quite  up  to  the 
touch-hde  in  the  pan.  This  hole  is  made  fo 
large  as  to  admit  with  eafe  the  powder  that  f^lft 
into  the  chamber  into  it,  and  brings  the  bottom 
of  the  charge  of  ppwder  quite  clofe  t<o  the  prime^ 
in  the  pan.  The  flioulder  or  ward  NoJ  2>  on  tbct 
end  of  the  cylinder  B,  when  the  cylinder  B. is  tit 
the  hammer  A,  works  in  the  circular  groove, 
which  is  in  the  inner  fide  of  the  end  No.  i  of  the 
hammer  A,  for  the  purpofe  before  defcribed. 
One  fide  of  the  cylinder  B  is  filed  away  to  the 
fame  Ihape  as  the  hole  in  the  face  of  the  hammer 
A,  fo  as  to  give  no  impediment  to  the  falling 
water  of  the  face  of  the  hammer  A,  when  it  is 
turned  round  over  the  pan.  The  hammer  A  is 
VaL.  XV.  G  g  prevented 
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|lr^<rehtifcd  faftirig  tdo  near  the  cock  by  hiving  ^ 
krtob  of  irQA  on  the  fatlfe  breech  of  the  barrels 
Tl^  toe,  No  4^  of  the  hammciiJ  A,  works  upon 
«he  ufual  kind  ctf  hammer  fptings,  and  m\ght  be 
i^ied  either  with  a  roller  or  fwivel  fpring.  The 
bree(th  D  is  iriade  of  two  parts,  and  are  ficrewed 
idto- e^b  other,  there  being  a  nrnle  aid  female 
ft*^  each  half  being  concaved  rnto  nearly  equal 
parts,  fo  as  to  form  an  oral  chamber ;  at  the  bot- 
tofti  ef  which  the  touch-hole  is  placed,^  and  at 
^  top  ihtf  chambei'  is  contracted,  fo  as  to 
prevent  the  ramrod  entering  into  the  chamber;  by 
which  m6ans  the  powder  is  left  all  loofe,  and  free 
frdm  pr^ffufe^  and  confecjuently  will  more  forci- 
bly, and  witli  gBreater  quicknefi,  explode  on  the  fide 
of  the  breech  D.  A  fmall  fcrew,  No.  2,  is  mad^ 
tl)  fcrew  into  the  fcrewed  end  of  tihe  cylinder  Wf 
ft)f  prevent  its^  turning  round  with  fhe  hambier  A 
*hen  it  is  operatii%.  The  above  water-proof 
Atfthirier  and  pan  can  be  applied 'to  any  gun  or. 
piftcJ  alftady  made,  either  feparate  from,  or  m 
ddn}u(aion  with,  the  breech  D.  The  fedtion  E 
Jis^*true  tebrefent^tion  of  the  form  of  rfifc  cham- 
feef  itf  ^he  breech  Dj  wh^  both  pacts' aife  fcrewe<i 
fbgethei^;^  a;ftd  of-  the  cylinder  6,  when  Screwed 
ihto  •  *e  -  b6le  No.  t  of  breech  £)>  Ifti^^rwitrtefs 
ifyi&k^f^lkty  '-^  ■  ■'  /  /?  •- ii.-a.o  -.ii'i  •  ;-■  ; 
t' , '■  '-'i!^    '  ^t'  •■■  •    ■    '     '    i''    ■  '  -w--    ,  r.    :?.';i-nr::    ■    '  * 

•  ■■    ■'    '•'     ■>    '■      .■    !  •  ;;,     \  ,\      ^j\    •. 
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XXXIX.  specification  of  the  Patent  granted  to  Afn 
Chestjer  Gould ♦  late  cf  Rome,  in  the  County 
ef  Oneida,  in  the  State  of  New  Toriy  but  now  if 
Red  Licn-Jlreety  ClerkenwelU  in  the  County  if 
MtddlefeXf  Merchant ;  for  Improvements  on  kif 
new  Injlrument  or  Log  for  afcertaimng  a  Ship^s 
Dijiatice  at  Sea;  for  which  he  fibtained former 
Letters  Patent  in  May  laji*. 

Dated  December  17,  i8oo, 

WITH    A    PLATE^ 

1  O  all  to  whom  thefe  prefents  fliall  come,  ,SfC 
Now  KNOW  YE,  that  in  compliance  jvith  th^ 
faid  provifo,  I  the  faid  .Chefter  Goul,d  do  h^rej?y 
declare  that  the  nature  of  my  faid  invention  6/ 
improvements,'' and  iq  what  mapner  the  famejs 
to  be  performed,  are  as  follow  f,  that:  i^  to  f^y^ 
My  invention  of  improvements  to  iriy'  ne^  yi*- 
ftrument  or  log  for  afcertaiping  a  fhip's  diftat>c.^ 
at  fea,  confifts  of  a  rotator,  pr  revolvmg  appar^tuf^ 
which  I  call  an  adjuftable  fly,  and  a  line  or  c)i,^\x^ 
to  conneft  the  fly  with  a  regiflier^  which  ipay  b^ 
kept  on-board  the  vc^el,  as  hereafter  mentipnetj^ 
The  fly,  which  contains  almoft  the  whole  fub- 
ftance  of  my  improvements,  is  compofed  of  tw9 
or  more  vanes  or  wings,  but  one  01  four  yan^s 
or  wings  I  conceive  tq  be  moflc  proper^  Thef? 
vanes  or  wings  are  placed  both  angularly  ^nd  cor 
nically,  fo  as  to  proiduce  a  rotary  motion  rounjj 
its  virtual  a^is  or  centra  piece ;  j^hich  rotary  mo- 
tion may  ht  increafed  or  diminiflxed  at  pleafuri? 

*  PubliChed  in  our  tbktee&th  voiuip^^  p^g^p  225* 
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by  a  regulator  or  adjuftment  hereafter  to  be  de- 
scribed.    This  fly,  on  which  accuracy  of  mea- 
furcment   by  the  log  wholly  depends,  is  com- 
pofed   of  regular    figures,    fuch   as  planes  and 
fquares,  which  admit  of  the  greateft  unifotmity 
of  workmanlhip ;  and  its  eflential  parts,  together 
with  the  angular  pofition  of  the  vanes,  admit  of 
ftridl  examination,  by  the  application  of  inftru- 
ments  in  common  ufe,  fuch  as  the  fquare,  the 
compaflcs,  and  parallel  rulers,  by  which  very  tri- 
fling errors  may  be  eafily  difcovered,  without  the 
trouble  of  experience   by  water.     The  general 
form  of  this  fly  being  conical,  it  is  not  liable  to 
obftru6tions  at   fea,    from  fea  weeds,    or  other 
floating  fubftances.     It  is  alfo  detached  from  the 
regifter  for  purpofes  hereafter  mentioned.    By  the 
conical  pofition  of  the  vanes,  I  mean  that  pofi- 
tion  which  is  caufed  by  moving  their  broadeft 
ends  from  the  centre  in  a  direction  with  their 
planes,   while  their  narrow  ends  remain  fixed; 
and  by  the  angular  pofition  I  mean,  that  pofition 
which  is  caufed  by  Separating  the  broad  ends  of 
the  vanes  from  the  centre,  (and  confequently  from 
each  other,)  in  a  direction  at  right  angles  with 
the  former  pofition,  while  the  narrow  ends  re- 
main fixed,  as  in  Fig.  9,  in  the  drawing  hereto 
annexed,  (fee  Plate  XlII.) ;  or,  in  other  words, 
the  conical  pofition  of  the  vanes  determines  the 
diftance  between  a  and  ^,  in  the  fame  figure  ; 
and  their  angular  pofition  determines  the  diftance 
between  c  and  d,  in  the  fame  figure.    The  coni- 
tal  pofition  of  the  vanes  being  varied,  incrcafes  or 
dimmilhes  the  rotary  power  or  flrrength  of  acftion 
of  the  fly,  and  their  angular  pofition  being  va- 
ried, increafes  or  diminiflies  the  number  of  its 
revolutions  made  in  any  given  diftance.    The  fljr 
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h  conftruAcd  in  manner  following ;  that  is  to 
fay:  Fig.  i,  in  the  drawing  hereto  annexed,  re- 
prefents  the  centre  piece,  or  virtual  axis,  having 
at  its  head  end  an  eye-hole,  or  other  convenience 
for  fattening  the  line  to  it,  and  the  other  end  ter- 
minating in  a  fcrew,  of  fuflicient  length  to  vary 
the  adjuftment  of  the  fly,  fo  as  to  anfwer  fuch 
purpofes  as  it  is  intended  far.  Fig.  2,  in  the  afore- 
laid  drawing,  reprefents  the  piece  or  collar,  ha- 
ving a  fmooth  hole  through  its  centre,  fufficient 
to  receive  the  axis  Fi^.  i ,  upon  which  it  fliould 
turn  freely,  and  to  which  it  is  fe^ured  by  a  col- 
let and  pin,  as  in  Fig.  4,  in  the  fame  drawing. 
This  collar  mull  have  the  lame  number  of  flats 
or  fides  as  the  number  of  vanes  intended  for  it ; 
and  it  muft  terminate  conically  towards  its  head, 
as  in  Fig.  2,  in  the  fame  drawing.  Fig.  3,  in 
the  aforefaid  drawing,  reprefents  the  regulator. 
This  fhould  have  the  fame  number  of  fides  with 
the  former,  and  fliould  alfo  terminate  conically 
from  its  bafe,  anfwering  to  the  conical  form  of 
the  fly»  It  has  a  tapped  hole  through  its  centre, 
to  fit  the  fcrew  on  the  end  of  the  axis,  Fig.  i,  on 
which  it  fliould  move  uniformly  the  whole  length, 
of  the  fcrew,  as  in  Fig.  4.  Figs.  5,  6,  7,  and  8, 
in  the  aforefaid  drawing,  reprefent  the  vanes, 
which  ate  to  be  attached  by  their  narrow  ends  to 
the  fides  or  flats  of  the  collar,  by  fcrews  or  other- 
wife,  having  in  each  of  them  a  flit  or  opening, 
to  admit  the  ftrew^  which  bind  them  to  the  regu- 
lator, as  in  Fig.  9j  in  the  fame  drawing.  As 
appears  on  vane,  Fig.  5,  I  make  a  fcale,  which 
I  graduate  into  fundry  parts,  anfwering  to  the 
turns  of  the  axis  through  the  regulator;  and 
when  the  fly  is  put  together,  as  in  Fig.  9,  the 
fcale  refts  upon  the  regulator^  and  fhews  how  far 
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the  regulator  is  moved  either  way  iti  adjuffing 
the  fly.  Aftier  having,  by  the  affiftance  of  the 
regulator,  found  the  true  pofition  of  the  vanes, 
which  would  give  the  true  diftance  failed,  i 
have  fometimes  made  the  fly  a  fixture  through- 
out ;  but  I  prefer  the  adjuftable  fly. 

The  regifter  I  ufe  is  confl:ru6ted  in  manner  foU 
lowing:  that  is  to  fay  :  Fig.  lo,  in  the  afarefaid 
drawing,  reprefents  the  regifl:er  in  one  of  its  forms* 
It  may  be  carried  either  in  the  veflrel's  cabin,  or  be 
fufpended  over  the  fl:trn,  by  the  ears  i^  arid  ^,  iri 
the,  fame  Fig.  fo,  fo  as  to  turn  freely  towards  thd 
fly  at  all  times.  Fig.  1 1 ,  in  the  fame  drawing,  re- 
prefents the  infide  movement  or  train  of  wheels 
with  its  dial.  This  is  fixed  within  the  cylindef 
Fig.  ID,  and  turns  the  index  on  its  dial;  The 
pinion  d,  in  the  fame  Fig.  1 1,  has  u^on  its  inner 
end  eight  leaves,  which  moves  the  firft  or  con-* 
trate  wheel  b^  which  has  forty-eight  teeth  ;  and 
by  its  pinion  of  fix  leaves  it  moves  the  fecond 
wheel  er,  which  has  fixty  teeth.  This  wheel  r, 
by  its  pinion  of  fix  leaves,  moves  the  third  wheel 
dy  of  fixty  teeth.  This  wheel  rf,  by  its  pinion  of 
fix  leaves,  moves  the  fourth  wheel  e  of  fixty  teeth  ( 
and  this  wheel  ^,  by  its  pinion  of  fix  leaves^ 
moves  the  fifth  wheel  /,  of  fixty  te6rh,  whidh 
carries  the  index  g  on  the  end  oi  its  pinion.  Its 
<iial  is  graduated  into  one  hundred  divifions,  each 
of  which  anfwers  to  one  mile,  and  is  numbered 
10,  zOy  30,  40,  50,  60,  70,  80,  90,  100;  and, 
by  the  addition  of  more  wheels,  in  like  manner, 
the  regifl:er  will  be  capable  of  fliewing  any  nc- 
ceflfary  diftance  whatever.  An  endlefs  fcrc^ 
would  produce  the  fame  efFeft  in  giving  motion 
to  the  regifl:er  as  the  pinion  rf,  but  I  give  the 
prcfcxcncc  to  the  pillion.    Fig.  12,  in  the  faid 
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driiw^ing,  reprefents  the  rcgifter  in  another  form.- 
It  has   a  (imilar  train  of  wheels  as  the  former, 
with   the  addition  of  one  more  wheel  of  lixty 
teeth,  which  extends  the  calculation  of  the  dis- 
tance the  veflel  fails  to  a  thoufand  miles.     The 
form  of  this  regifter,  by  a  circular  difpofition  of 
the  wheels,  is  round,  and  is  enciofed  in  a  round 
cafe,  which  is  graduated  for  the  purpofe  of  fhew- 
ing  the  fhip's  lee  way,  as  will  be  fhewn  hereafter. 
This  regifter  has  three  dials  on  its  face ;  one  of 
which  is  graduated  into  ten  parts,  anfwering  to 
tenths  of  miles,  find  is  numbered  i,  2,  3,  4,  5, 
6,  7,  8,  9,  10.     The^dex  on  this  dial  moves 
round  once  every  mile  the  veflel  fails,  each  diviK 
iion  counting  one-tenth  of  a  mile.    The  large  dial 
is  limilar  to  the  dial  on  Fig.  11,  defcribed  above. 
The  other  of  the  laft*nientioned  three  diafe  is  alfo 
divided  into  ten  parts,  and  is  numbered  100,  aoa, 
300,  400,  500,  600,  700,  800,  900,  1000.    The 
index  on  tliia  dial  moves  round  it  once  every  one 
thoufand  miles,  each  divifion  anfwering  to  one 
hundred  milest  This  regifter  has  an  arm  or  cramp 
^,  fixed  at  one  of  its  ends  to  the  bottom  of  the 
box,   by  a  fcrew  or  otherwife,  fo  as  to  admit  of 
the  regifters  turning  freely  upon  it :  and  by  the 
other  end  of  this  arm  or  cramp  the  regifter  is  fe- 
cured  to  fome  convenient  part  of  the  vcfTeh     On 
one-half  of  the  outfide  of  the  circumference  of 
the  box  is  graduated  thirty-two  equal  divilions; 
correfponding  with  the  divilions  of  the  compafs, 
and  an  index,  which  is  joined  at  one  of  its  ends 
to  the  cramp^  is  brought  to  the  edge  of  the  box, 
and  turned  up,  fo  as  to  anfwer  the  purpofe  of  an 
index.     When  the  veflel  makes  lee-way,  the  fly 
commonly  falls  to  windward,  nearly  in  propor- 
tion to  that  jee-way,  and  by  the  fly  being  to 
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winrivv^ard,  the  pinion  of  the  regifter  is  turned  th^ 
iame  way,  and  brings  a  correTponding  figure  or 
point  which  is  marked  on  the  box  to  the  before- 
mentioned  index,  and  this  denotes  the  number  of 
points  the  vefl^l  makes  to  leeward. 

The  form  end  portions  of  the  regifter  may  be 
fo  varied  as  to  exprefs,  in  other  denominations  of 
fea-meafure,  the  diftance  failed,  if  found  to  be 
more  convenient  than  the  above.  And  the  form, 
jSze,  and  proportions  of  the  fly  may  be  alfo  va- 
ried fo  as  to  accommodate  it  to  a  regifter  of  any 
calculation.  So  alfo  may  the  fliape  of  the  vanes 
be  varied,  if  their  true  pofition  be  ftri^Vly  at- 
tended to,  for  they  are  all  capable  of  variation, 
from  any  given  dimenfions,  and  theeflcntial  prin- 
ciples are  ftill  retained. 

The  pinions  of  the  regifter  T  generally  make  of 
bell-metal,  and  the  other  parts  of  the  machine  of 
brafs.  Thefe  materials  I  give  the  preference  to  ; 
yet  other  materials  will  anfwer,  provided  they  are 
of  fuch  kind  as  will  endure  the  efFeAs  of  fri6Vion 
aad  of  fahri  water.  For  the  l>etter  illuftration 
and  dcfcription  of  the  fly  which  I  ufe,  and 
which  I  prefer,  I  have  in  the  annexed  drawings 
defcribed  one  of  four  vanes,  and  its  correfpond- 
ing  parts,  fhewing  the  proportions  they  bear  to 
each  other. 

Fig.  I,  in  the  faid  drawing,  reprefents  the  cen- 
tre piece  or  virtual  axis.  This  is  fi^x  inches  and 
an  half  long,  and  about  one-fifth  of  an  inch  in 
diameter.  On  one  end  is  a  fcrew,  about  two 
inches  long,  and  at  the  other  is  an  eye  hole,  to 
feften  the  line  to,  as  in  Fig.  9.  And  at  the  dif- 
tance  of  about  one  inch  and  an  half  from  the 
eye  hole  is  a  collet  and  pin,  which  feciires  the-  col- 
lar-piece^  Fig.  2,  to  its  place.  .  .    ■:: 
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^  !%.'«;  iteprcfeim' the  coHar-]^ce. '  It  13  abduf 
ttrce;fciurths  iof  ah  ihcb  long»  and  half  an  inch' 
tfckk  iEit  the  largdft-cnd,  having  its  fides  at  righlj 
anglesivith  caiih  other^  and  termiiiating  conically  at 
Us.head  etidv  It  has  a^  hole  through  its  centre  large 
enough  to  receive  the  centre*  piece  6t  axis,  to 
which  it  is  fcrewcd  by  the  coliet  and  pin,  fo 
that  it  may  turn  fteely  oft  the 'axis.   See  Fig.  4. 

\  Fig.  3;  reprefents  the  regulator  or  adjuftmentt 
^hts  piece  is  about  one-fourth  of  an  inch  thick. 
Itslargeli  furfacc  is  an  inch  and  an  eighth  of  aii 
kith  ovtr,  atid  being  a  little  tapering,  its  fmalleft 
furfocfi  1%  left  an*  inch  over«  It  h^  a  tapped  hold 
through  its  centre,*  fitted  to  the  fcrew  on  the  end 
$>f  thfeaxis^  ^here  it- belongs,  a^  in  Pig.  4.  ^ 
^igs-  5>  6,  7,  and  8,  reprefent  the  four  vaner# 
Thefe  archil  of  equal  ftrength,  and  about  a  fix- 
tcenth  part  of  an  inch  thick ;  they  refenible  iii 
forma  right-angled  triangle,  whofe  bafe  is  eight 
ioches,iand  whofe  perpendicular  is  three  inches.  A 
piece  is  cut  oflf  from  the  acute  angle,  which  leaves 
the:  end  about  half  an  inch  wide.  A  piece  alfo 
tnuft  be  cut  out  from  the  right  angle,  rtinning 
bcarly?  parallel  with  the  bafe,  fufficient  to  prevent 
the  vanes  crofling-the  centre,  and  thereby  coun* 
tera«&ic!g  each  other.  The  piece  cut  from,  the  fly 
I  am  defcribing  is  about  one  inch  and  three- 
ixiucths  of  an  inch  long,  and  half  an  inch  wide; 
unrf  muft  be-  varied  according  to  riie  proportions 
x>f  tlie  fly.  The  vanes  niuft  be  perfectly  flat,  and 
tuiifomily  alike. 

;  I  make  a  leale^  which  is  before  defcribed  oil 
l^ig.  5,  0x1  which  fcale  are  the  Fi^s.  2,  4,  6  :  up- 
de?"which  figures  are  twenty  divilions,  anfvvipring 
eagk  tdone  turn  of  the  axis  through  the  reg^Ia* 
tor  Of  adjuftment :  and  when  the  outer  edge  of 
vi-.AfoL.  XY.  *   tth  th^^ 
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tlie  regulator  or  adjufhhent  ftands  at  the  dmfion 
^gainft  Fig.  4,  in  the  afonsfatd  fcale^  the  Hy  itf 
fuppofecl  to  be  rightly  regulated  or  adjttftcd  ;  bur 
if,  on  trial,  it  is.found  otherwife,  then,  by  turn- 
ing the  axis,  the  regulator  or  adjufVment  is  mo^ 
ved,  and  the  motion  of  the  fly  altered"  at  pleafure.* 
I^ovjng  the  regulator  or  adjufttnent  towards  JPig. 
o,  in  the  fcale,  increafes  tbe  motion  of  the  fly  5 
aiid  moving  the  regulator  or  adjtiftnicnt  towards 
^^ig.  a,  in  the  fcale,  diminiihes  the  motion*  Every 
turn  of  the  axis,  either  way,  alters  the  motion  of 
the  fly  about  three  miles  in  an  hundred.  The 
opening  in  the  vanes  ihould  be  of  fufficient 
length  to  give  freedom  to  the  fcrews  wMch  bmd 
the  vanes  to  the  regulator  or  adjuftment  when  it 
U  moved. 

Fig.  4,  reprefcnts    the    three  firft  menttdned 
parts;  that,  is  to  fay,  Figs.  1,  2,  atid  3,  put  to^ 

§  ether,  and  the  vanes  bcin^;  attached  to  the  four 
ats  or  fides  of  the  collar  piece  compleat  the  fly. 
Its  defcribed  in  Fig.  9.  The  fly  being  thus  com- 
pleated,  the  vanes  ftand  both  in  a  conical  and 
angular  pofition,  with  regard  to  their  centre  or 
axis,  and  incline  the  fly  to  turn  but  one  way ;  and 
^s  th^ir.  angular  pofition  is  incrcafcd  or  dimi- 
liiiHedj  fo  will-  be  the  number  of  revolutions  of 
the  fly  in  failing  any  given  difl:ance; 
.  For.  particular  purpofes  the  motion  of  the  fly 
may  be  increafed  two,  three,  and  even  four 
times  fafier  than  is  ufual.  This  may  be  done  ei* 
thcr  hj:  enlarging  the  regulator  or  adjuftment,  or 
:n»oving'it  fartliWtoWards  the  collar  piece,  fo  as 
.to, cKt^end^ the V broad  ends  of  the  vanes  farther 
'from  the:  axis. or  centre^  that  is,  farther  afunder; 
in  which  cale.tbe  fame  regifl-erwill  ftill  anfwer,  if 
'^yer4  r^ccordingly^ '  if  the  fly  is  conftruiSted  agrec- 
■'    '    .  ^bly 
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'rf)ljr  to  the  fiec  ind  proportions  here  given,  and 
jsaccwardyccgulated  oradiiiftcd,  fo  as  to  givp 
the  true  diftance  failed,  the  broad  ends  of  the  op- 
posite vanes  will  be  an  inch  and  thrce-cigliths  of 
an  inch  afundcf  And  in  cafe  of  any  accident 
that  .the  ily  may  meet  with  at  fea,  or  otherwifeT, 
the  above  diftance,  being  examined  by  a  pair  of 
compares,  will  be  a  dirfc<aion  to  the  mariner  how  t6 
reftore  the  fly  to  its  former  accuracy  of  mcafurcr 
«eiit^  dbe  iiarW)W'^  ends  of  the  vanc^^hat  are  at- 
tachcil  to^the  colhr  piece  remaining  fixed. 

-^  Thctliite,  which  1  prefer  to  a  chain,  Ihould  be 
made  of  g<M>d  fnaterials,  be  well  twiftcd,  and  about 
the  iizc  of  a  common  log  line.  The  line  connects 
the  fly  and  regifter  togetheri  Its  length  ftu)Ul4 
be  in  pfopoftion  to  tie  fi«e  of  the  veflcl^  that 
the  fly^  ntay  be  fo  far  diftant  from  the  ftern  of  tlic* 
/i^eflfel^  tK>t  to  fee-  effeded  by  the  eddy  of  the 
Teifek  viake,  which  is  oft^ri  foun?}  to  extend  fron\ 
fifteefi  i  to  ttirenty-^five  fathdms  aftern.  One.  end 
of  thelilicfAS  faftened  to  the  pinion  of  the  regifJ 
ler,  '♦rhkhi,  ki  Figs.  'lo  and  12',  i^. marked^,  and^ 
X^z  Qtht»  end'  i«  faftened  to  thcliead  end  of  the 
fly.,'v6eeiFig.  9.        '     ! 

-^  Ttad  %  is  towed  perpetnafly  after  .the  veflel  at' 
feci;  and  its  revolutions  are  communicated  ro  the 
r|%iAec  by  the  line,  arid  thefe  in  exadt:  propor-^. 
tion^to  the  velocity  of  the  vclfel  through  the' 
water. 

.  There  (hould  be  no  impediment  or  obftrudlion 
abour>the  line  to  prevent  its  turning  freely,  or 
afcout  the  regifter  to  p^^vent  it  from  turning  the 
pinion  to  ivhich  the  line  is  faftened  in  a  diretfllon, 
with  the  fly,  efpeciallj^whien  the  veflers  lee-way 
i^ftcceiJajiy  to  be  known.  -  ^     -^  ' 
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}■   Thf  leg,  flts :  now  improve*!,;  ^  i^,  Wdi^ 

fropertiei  ai^d  ^vamages  fvycr  my  foriaec  log, 
crcinafter  mentioned ;  th^t  iMo.fiq^ ;  it 

•  .  Tb^  fly  of  the  improved  log  lia$i|||^tafyira0 
jefficacious  mpde  or  principle  of  ^cgjok^feoi  fcy 
which  it?  motion  may  be  alter^  At  plfirfuffc^  rtrid 
with  great  uniformity  and  pfeci^on.  jfkit  my  6^ 
jmer  log  did  not  pofiefs  thcf«  advtaat^#s  in  & 
perfecjV  a  d^jgrc?.  .      .  ohtia 

.  Th^  fly  of  the  improved  Ipg^^  which  all: a* 
curacy  pf  meafqrement  depe(|d^  if^  as  beAorn^ 
j^ntioned,  qompoicd  of  reg^l^  %ute$,  ^fwh  as 
planes  and  fquaresi  which  adpit  ^f  the  l^retteft 
pniformUy  and  cp^ncfs  in  -the  wfMrknwinfliip  rf 
jt ;  and  it?  cflcntW  part?,  5^  th^ak  trUepofitiQi^ 
admit  of  4.lri(^  ei^aminatiiiB  by  the  f^pU«|tbo  «f 
filftrumejit?  ip*  pocnmaa  ^;ifi^  mch  wf  tJi«  3  iqnani* 
rqmpair^  s^aad  parallel-ruler ;  #ndi  bj^  tbc  Mf 
of  thefe,  trifling ^r^rprs  may  bQ  diftovcrfti  wd-fltev 
fc<^ed  ^;ithout  the  trpu^^  of  ipcpef imf ntft  bqr  w»t 
tcr.  Thefe^ronvcAJenctesmy foraier I^g5iw4s?(q(iuti 
deftitpte  of.  Tlic  improved  Ic^  hf^>%pa|tM« 
cularjy  ada^^d  to' very  flic^  mo^pn  of , tbf  r^SE^ 
when  ihe  iails  lefs  than  two  miles  ^  bd|ir^  whick 
is  ^Ifo  to  be  ufed  when  the  yeflfel  is  lyings  to  tht 
wind  in  bad  weatlier,  and  di^iftifig,  %}  gi^t  tbi 
djflance  £he  drifts  an  hour,  as  is;  ahc^  defcsiJMb^ 
and  the  fame  regirfer  anf\yef,$  fQf  thp,  Hf  aJfiK? 
But  my  former  log  being  heavier,  was  incli«oi 
to  fink  in  flow  motipn,  and  was  a|fl>  d^^ci^t  iii 
its  power  of  aijkiop  in  ilbw  T^iling^  which  could 
not  be  remedied  without  ealargifig  dm  iwicbinit 
too  much  for  common  ufe,  or  without  incrorfi^ 
the  fri^ion  to  a  degree  that  would  wear  out  the  mf^\ 
chine  in  a  ihort  time  Thp improved  Iqg  isAy  hftyt^ 
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two  or  more  flies  with  one  regifter,  the  fly  bemg 

^an  incpnli4trable  part  pf  the  e^pe9<:<;  of  tli^e  wltole 

machine,  in  which  ca^e,  if  one  .fly  13  loft,  it  m^y  He 

leafily  replaced ;  but  if  an  aCcideiit  pf  thi^  Vmd 

"happened  to  my  former  rog,^  the  injury  roujd  not 

eafily  be  repaired.    This  ciVcumftancc  rendcrslthe 

improved  log  much  more  convenient  in  praAice^ 

and  its  moft  expenfive  part,  namely  the  4regifter, 

lefs  liable  to  be  19^,  and  lelsliablp  to  acg,cl^nt9^ 

It  b'alfo  ki^'duraiMeY  ai  fhe  train  oT'^hceh  or 

legiiler  is  .kept  clean  and  ^ry.    h  \f  atfb  more 

cer^inin  its^^pcrformance;  iK>t  being  ib  4iablc  ^ 

mif  4brmer  log  to  obflru^lions  at  fea,  by  fei 

%i^di;  or  other  ^DoeR^tig  fubftainces.     The  im^ 

prov^'ldjg^  *5  more  portable  taid  convehicrif  fc^ 

#6ttveyance,  it«  conftru6li4>n  is  lefs  expenfive,  and 

it  is  Iii6ri  ratify  iiml^rftoodAnd  rej^ired  b^  comi 

AMif ttiechanlt^s.  '  ^  ..     -^    ;  i 

Mt^  there  ia  ndf  dbf^fijRftion  between  tfte  fJjf 

^tb«tk>ir,  iflheWg^ntihebdx  of^e  r^grfte^ 

Ae  rttfffifcer  efs  {Joints  Ice- way  the  iWe|  hiSif b  a| 

Init^^thte  ^aliUibfe  W^wifltieh  caulj  hor  i>fe  d©:^ 

^cifttdfmm^y Vermel*  Rig.    The  i^gifter  bf  the^ 

ibprove^  k^  k'  kepf  on-board  thc'Vtita/  itf 

vAm^^ht  diftaHce  fiiled  tan  at  aH  times  befeen; 

V^httea^^^  ivhale  bf  my  former  Ic^  vfent  iit 

tho  'wmx»^  khA  tte  tcriftef  oTIt  couM  hot  l« 

f«eii^k^<Hir  taklhg  ^k'ffhto  tM  >eifeL    Ia  wiU: 
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XL.  De/criptldn  tf  a  Malt  and  Cprfi  KUri  ijtrjente4 
hy  iWf.  JosAph  CoppiNCEKij  of  HarbQur  View\ 

[  fit  At  Cove,  Ireland.  Communicated  by  him  t)^  a 
Letter  to  the  Editofs^  , 

;      .   *.  Witif  A  tPtATB. 

The  cittlofcd  pUn  pf  a  rt>Alt  aad  cwn  kilflt 
|ar  wl^ich  I  hate  been  favour<d*  with  the  tbankf 
of  the  Bath  Society i  ^t  a  general  mectitlg,;  heUl 
in  Sejptcmbcr  laft,  is  pj^rticQarly  adapted  to  \^% 
i^(e  of  firm^ra^  whq^  in  ^t  feafons,  often  lofe 

5tiantltie5  of  ^aifi  for  want  of  .fuch  Co{\reniencei 
'he  advanja^cs,  it  appttits  tQ(me  tp  polfeft  abova 
the  kilo  now  ia  qDt)ii90n,<]ur<p  ajr^  9iaQy ;;  6rA^  H 
may  bt!  ei:e<£\:cd  for  one*teoth  of  the,  e|(pciic«».i{ 
fdu  take  iiv  the  ya}pe.of  ;th«  .fq>arate  buiMi^li^ 
wHigK  arc  iiow  aVijaft  Jnyjtr^tjy'  allotted  for  ^\\% 
pur^6ie.  S^ondly^  any  k^^/d  of  fuel  may  ^ 
ufea  v^tl^ut  prgudvceitoit^  nuMt  qr  coi;i|  to  b4 
drfed  in  It.  Thjir^lyt  ti^  beat  (by^^hc  coni^c- 
tion  of -the^  j^uesX  will^  jbe  mor^  rcg^li^ly  andi 
evenly  diftribut[e|d  without  jipy  wi^^t  a4iatipr*-r 
^ettt.  Tourthljr,f  t,h^  health  of  Jt^e  pepplq^M^rtd- 
li)^  wlU  not,  as4ttpre^ent,  be^expiH^d  x^  ^ertain^ 
^iaHTyil^y ^^*y*^^^??^^Mj»g  fwd  flciepidg  in  a 
heated  anti  unwholefome  atmqj^erji^/^aft  .^tb^irx 
beds  will  be  placed  in  a  /bed  on  the  outfidc  of 
the  building.  Thfs^  in  my  mind,  is  the  moft 
important  part  of  the  plan,  and  highly  worthy 
the  attention  of  every  humane  and  confidcrate 
employer  in  this  way.  Fifthly,  this  conftrutflion 
of  a  kiln  may  be  crcifted  on  a  loft  or  ground 
AqsTIv  ^^  ^^  ^^  lauer  Situation,  fuf&cient  eleva* 
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pefcriftion  of  a  rfewMah  and^rn  Kiln.    asV 

fioh  tnottlcf  be  given  the  fire-place,  fp  as  not  to 
impede  the  draught.  Thefe  aye  the  principal 
advantages  that  occur  to  me.  If  tbj?  tlipm» 
cnce  of  othprs  confirm  them,  I  fbAll  be  bighljr 
gratified^  ; 

*  Rbpekbnce  to  thk  l^UkU^ 

:     V  (See  PlAte  XIIO 

A,  main  wriU,  t. 

B,  the  flues.,  •  .  . ' 

C,  t^he  chimnies ;  in  each  of  which>  ffliyi  be 
p|accd  a  niietaf  damper,  to  regulate  the' heatV  Jt 
IS  recommended,  in  tb^  cafe  of  a  new  buildings 
to  carry  i^  jthe  fiws  of  the  chimnies  in  the  thicks 
nefs  of  tliq  walls.  In  a  houfe  already  built,  they 
niay  be  carricil  up  cither  infid#  or  outfide  tbf 
builcliQg,..^  ,  * 

D,.uiefir^«rplacef, which  mav  be  divided  orjn 
Ofie^  jVft  ast  defired;  by  which  the  hftlf  ot  th? 
Whole  may  be  heated. 

,  Kiln  tiles,  eighteen  inches  fquare,  and  two 
inchpsi  thick  in^the  i9lid,..with  a  Jlapping  of-  btflf 
an  IncTi  broadf  and  one  inch  deep  round  the  edge 
pf  each  tile.,  ane  prof^)fed  for  covermg  th(r  flues, 
which^  if  J^rly  c^fi:,,may -be  laid  dry»  without 
mortar.  If  it  Ihould  be  difficult,  or  too  expen^ 
five,  to  procure  tiles  of  (eighteen  inches,  nin^ 
inches  jcan  be  .made  to  anfwer.:  The  ^P^,  ^rf 
j)f bpofed 'to  fee  divided  by  a  br}ck,  on^ecige,  io 
as  that' ev^ry  eighteen  inch  tile  wijl  coyer  two 
flues*  The. breadth  of  the  fliies  m^y,be^fl:c  inches 
4tnd  an  half,  and  ten  inches  high.  Thi§  propor* 
tion,  it  is  hoped,  will  be  found  to  anfwer  in 
tnoft  cafes;  but  it  mav  be  varied  according  to 
the  bciler^dg'mtent  ot  the  piarty  erefting. '  T!i« 
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iicl^  antf  bottgms  of  the  .flue?  (hould  be  pUft^rt^ 
%h^k  platforra  of  this  kiln  fhould,  io  all  cafes,  bf{ 
tvell  ramtne^i  with  earthy  and  made  pcrfeftly  levct 
before  laying  out  tlie  flues. 

"^^^  Iroti  gVate  doors  are  intended"  to  be  hung  oa^ 
hinges,  in  a  reccfs,  at 'the  mouth  of  each  flue/ 
to  prevent  them,  being  choaked  with  Jatge  pieces 
of  cinder/or  other  fubftances.  It  is  intended  that 
thefe  doors  ihould  fhm  and  bpen  dt  plcafurc^  as 
xnajr  be  found  necciTary.  •     ;!     \ 


"^  1 


Xli-  Jimuntofa  Methbd  of  ^mtailni'Vedf^.  JS^ 
'  tAe  Retfk  WilliaAI  Ma^ok,  (ff  J^m^  nea^ 
*.  RftJbetfam ;  iommunkaitd  in  Lttttrs  iff  the  Secret, 

$ary  cf  the  Scaetyfor  the  Encourqgem^t  ef  Arts; 
i  Afnnufa^ut^,  and  Cmmeree ;  ^"^  ^^fi  vf  fame 
t  Ekpermenti  $n  ibis  SuhjeH  by  a  Opmmiitee  of 

Chemijiry. 

•  V'totti  tiie  TaAwt ACTIONS  pf  the  Society. 

A  Bounty  of  Twenty  Founds  W€u  given  to  his  Servant 
-  Joseph  SmwioR,  to  wham  the  Di/covety  i^as 
'  fifft  otuifig^  .  '.  - 

jVlT'ferVaht  who  breivs  for  me*  having  impreg*' 
h^ted'Wbrt  with  fixed  air,  or"  rather  a  deicodtioft 
bf  malt  in  .water,^  according  to  Dr,  Henry's  Iiw 
genious  ;method,  m^ntioni^d'  in  the  Memoirs^  c^ 
^he  Pirilofophi^al  Society  of  Manchefter,  .and^by 
ftie  yfeDiVth'ercby  Qbtaiped  produced  good  bredd, 
^biVied  him, '  unknpwh  to  me,  ip^  uy  whctli^ 

ir    -        '^-  -•-■'•     .  •  -    v.,    -•    ^    -    ^-    .       •--  :^j^^ 
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tfte  experiment  would  not  fiicceed  full  as  well 
niWthout  fikcd  air ;  which  he  found  it  did.  He 
accordingly  brought  me  a  fmall  veflll  with  a  full 
heacj  of  yeaft  upon  it,  aflurin^  me,  with  fome 
degtt^  of  exiiltation,  that  neither  oil  of  vitrioj 
with  chilk,  nor  any  portion  oif  old  yeaft,  had 
bfeen  employed  on  the  occafion.  This  greatly 
fiirprifed  me ;  and  I  then  defired  he  would  pro- 
ceed with  the  experiment  in  his  own  way,  and 
inddivour  to  increafe  ^  the  quantity  already  made, 
by  Whdt  additional  decoftion  of  malt  and  water 
he  might  think  proper ;  infifting  only  that  no- 
thing bu¥  malt,  water,  and  heat,  fhould  be  em- 
ployed for  the  purpofe.  He  did  fo,  and  in  a  few 
d^ys  increafed  the  original  quantity  till  it  became 
fumcient  to  Work  a  hoglhe^d  of  fmall-beer,  which 
produced  t,ih  pounds  weight  of  perfedl  yeaft; 
and  this,  being  foon  after  put  on  a  vat  for  a 
ixogftiead  of  ale,  was  found  to  be  augmented  to 
fbrty-two  pbunds.    • 

The  difcovery  therefore  1^  limply  thi^:  **  that 
**  yeaft  is  not  (as  has,  T  bfeUeve,  been  hitherto 
**  thought)  fome  peculidt*  and  unknown  fub- 
**  ftdnce,  nec^flary  to  *be  added  to  woirt  in  order 
*'•  to  put  it  into  a  fermedtiAg  ftkte ;  but  that  malt 
^^  boiled  in  water  will  generate  it  (as  the  chemifts 
*^  fay)  per  fcy  if  the  following  circumftances  be 
*^  attended  to.  < 

•*  1ft,  That  the  jirdc^ft  b*  begun  with  a  Imail 
^*  qiiarttity  of  the  d6cd<5tiori.  .  ,  . 

'    *^  2dly,*  That  it  be  kept  in  an  equal  degree  of 
»*  heat.  .  And,  _     \ 

*    *'  gdly.  That,  when  the  fermentation  is  be- 
•*  gun,  it  fhotll^  be  affifted  ^hd  augmented  \Vitli 
•^  frfeih  decdtaiotis  bi  the  fame  liquor;' 
'   V61..XV.  li  The 
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The  proportions  and  method  which  my  fer- 
vant  has  found  generally  to  fuccced,  I  will  now 
give  you,  as  taken  from  his  own  words,  in  the 
form  of  a  recipe. 

Procure  three  earthen  or  wooden  veflels  of  dif- 
ferent fizes  and  apertures,  one  capable  of  holding 
two  quarts,  the  other  three  or  four,  and  the  third 
five  or  fix :  boil  a  quarter  of  a  peck  of  malt  for 
about  eight  or  ten  minutes  in  three  pints  of  wa^ 
ter ;  and  when  a  quart  is  poured  oiF.  from  the 
grains,  let  it  ftand  in  a  cool  place,  till  not  quite 
cold,  but  retaining  that  degree  of  heat  which  the 
brewers  ufually  find  to  be  proper  when  they  be^ 
gin  to  work  their  liquor.  Then  remQve  the  vefr 
fel  into  fome  warm  fituation  near  a  fire,  where  the 
thermometer  ftands  between  70  land  80  degrees 
(Fahrenheit),  and  there  let  it  remain  till  the  fer- 
mentation begins,  which  will  be  plainly  perceived 
within  thirty  hours;  add  then  two  quarts  more 
of  a  like  decodlion  of  malt,  when  cool,  a.s.-thc 
firft  was ;  and  mix  the  whole  in  the  ^  larger-fized 
veflTel,  and  ftir  it  well  in,  which  mufl:  be  repeated 
in  the  ufual  way,  as  it  rifes  ir)  a  cotnmon  yat; 
then  add  a  fl:ill  greater  quantity  of  the  fattie  dcir 
codlion,  tp  be  worked  in  the  largeft  ye|Iel,  which 
will  produce  yeafl:  enough  for  a  brewing  of  forty 
gallons. 

As  I  cannot  conveniently  fend  my  feryant  to 
town  on  this  occafion  to  produce  the  yeaft  him- 
felf,  and  have  ^Ifo  fome  doubt  whether  the  fim* 
plicity  of  the  procefs  will  not  make  it  difregarded, 
I  have  thought  it  beft  to  communicate  the  dikor 
very  previoufly  to  you,  who,  as.  my  frieiid  fdd 
hie,  appeared  to  be  interefted  in  its  fviccef^;.  ior 
ping  you  may  be  induced  to  try  fo  eafy  an-^x*' 
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periment,  and  to  acquaint  me  with  the  refult  of 
it,  before  you  communicate  it  to  the  Society^ 
With  my  brewer  it  has  never  failed,  except  whea 
the  failure  was  to  be  accounted  for  from  an  in- 
equality of  temperature  of  the  air,  where  the  ex- 
periments were  made :  it  feems  therefore  to  me, 
that  in  the  hands  of  a  good  praflical  brewer,  ac- 
commodated with  a  place  where  his  little  vat  will 
ftand  in  a  conftant  degree  of  proper  heat,  it 
will  generally  fucceed,  efpecially  in  the  brewing 
feafons, 

P.  S.  It  may  be  proper  to  add,  that  my  fervant 
is  of  opinion,  that  a  proper  quantity  of  hops 
boiled  in  the  liquor  makes  the  fermentation  pro- 
ceed better  ;  but  as  it  may,  and  has  a<5lually  fuc- 
ceeded,  without  fuch  addition,  I  would  willingly 
wifh  them  to  be  omitted,  to  prevent  the  bread 
baked  with  it  from  tafting  bitter.  Experience 
only  can  decide  this ;  and  farther  experience  is 
ftill  wanted,  to  make  a  perfe<ft  recipe  for  the 
operation. 

In  a  fecond  letter  Mr.  Mafon  fays,  that  **  yeaft, 
'*  ufed  for  the  purpofe  of  brewing  malt  liquor, 
*'  and  in  making  bread,  is  a  vifcid  frothy  fub- 
*'  ftance,  which  arifes  on  the  furface  of  a  limple 
*^  decciftion  of  malt  in  water,  when  in  a  ftate  of 
**  fermentation  ;  and  which  fubftance,  after  it  has 
•*  been  fo  generated,  may,  by  additional  quan- 
**  tities  of  the  fame  liquor,  gradually  fupplied, 
**  be  increafed  ad  ivfinttumr  1  his  definition,  duly 
attended  to,  will  put  the  committee  on  their 
guard  in  adjudging  the  premium  to  any  perfon 
who,  by  adding  any  known  or  unknown  article 
to  wort,  offers  it  as  a  lubftitute  for  old  yeaft 
taken  from  a  former  brewing,  becaufe  they  will 
li  2  be 
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be  taught  that  new  original  yeaft  may  be  obtained 
from  wort  itfelf  without  any  fuch  lubftitutc. 

With  refpe(5l  to  the  doubt  ybu  exprefled  in 
your  obliging  anfwcr  to  my  laft,  I  can  with  truth 
aflure,  that  in  all  the  primary  decocftions  made, 
hitherto  for  the  purpofe,  coarfe  earthen  and 
glazed  pots  have  been  ufed,  till  a  quantity  of  yeaft 
fufficicnt  to  work  a  brewing  of  beer  was  pror 
duced  :  after  which,  the  procefs  was  carried  on 
in  a  large  wooden  vat ;  and  therefore,  when  \ 
ufed  in  my  laft  the  epithet  ivooaen  as  well  as 
earthen,  it  was  merely  becaufe  I  thought,  the  for- 
mer kind  of  veflels  lefs  liable  to  accidents. 

Certain  it  is,  that  in  two  experiments  lately 
made  here,  in  York,  one  by  myfelf,  the  other  by 
my  friend  t)r.  Burgh,  a  gentleman  much  morq 
conv^rfant  in  chemical  matters  than  myfelf,  new, 
earthen  veflels  bought  put  of  the  Ihops  were  em- 
ployed. ' 

He  produced  excellent  bread  from  the  yeaft 
which  his  decotflion  had  generated,  without  any 
.addition  of  hops :  a  fmall  quantity  of  hops  were 
boiled  in  mine ;  which,  without  much,  affefting 
the  tafte  of  the  bread  baked  with  it,  left  about 
four  gallons  of  table  beer,  now  in  a  fmall  cafk ; 
which,  though  not  fine,  from  having  been  brewr 
cd  little  more  than  a  fortnight,  is  greatly  prefer-, 
able  to  the  wretched  bitter  beverage  fold  by  our 
common  brewers,  from  whofe  vats  a  yeaft  is  pro- 
duced, equally  unpalatable  for  the  purpofe  of 
baking,  and  perhaps  equally  unwholefome  botii 
for  baking  and  brewing. 

I  am  much  obliged  to  you  for  the  attention 
which  you  promife  to  pay  to  the  experiment; 
but  I  cannot  help  wifhing  that  you  had  at  yotfr 
elbow  one  of  our  old  houfewives  in  one  of  our 
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i?bfcurc-  Yorklfeirc  dales,  ufcd,  a^  they  arc,  to 
very  fmall  brewings,  who,  after  two  or  three  lit-* 
tie  blunders,  would  foon  bfing  it  to  a  certainty. 

In  another  letter  Mr.  Mafon  fays,  I  write  to 
inform  you  of  the  refult  of  fome  more  experi-* 
^ient;s  which  hare  been  made  here,  under  my 
direcftion,  relative  to  yeaft ;  and  the  rather,  be* 
caufe  th^y  were  ijiade  by  means  of  a  very  firaple 
apparatus,  which  I  think  will  be  found  very  con^ 
venient  on  fhip-board,  and  alfo  in  cottages,  &c. 
It  is  merely  a  wooden  box,  of  about  twelve  of 
fourteen  inches  fquare,  open  on  one  fide,  in 
which  a  veflel  containing  the  wort  is  placed ;  and 
then  the  box  is  fet  with  the  open  fide  clofe  to  a 
wall,  heated  by  a  fire  on  the  other  fide,  when  the 
thermonieter  indicates  the  wall  to  be  about  80'  z 
fo  that  I  imagine  the  back  of  a  chimney  in  a  Ihip^ 
or  behind  an  oven  or  kitchen  fire  in  a  cottage^ 
would  be  found  very  convenient  for  the  procefs; 
as  the  veflel  might  be  there  furrounded  with  a 
fm^U  atmofpher^  of  air,  fufficiently  warm  at  tho 
firft,  and  capable  of  being  continued  at  the  fame 
equable  temperatjure  for  a  fufficicnt  time. 

A  box  of  this  kind,  in  which  the  following 
experiments  were  made,  was  placed  on  a  dreflcr 
in  my  kitchen,  more  than  eighteen  feet  from  the 
kitchen  fire,  but  againft  a  thin  wall,  which  di-* 
vides  the  kitchen  from  the  fervants  hall,  juft 
behind  the  fire-place  of  that  room ;  and  the  opcrt 
fide  of  the  box  turned  to  the  heated,  wall,  the 
veflels  then>felves  uncovered.  If  you  recollcA 
the  trouble  you  fo  obligingly  tdok  in  heating 
youir  office,  you  will  think  this  method,  finco 
difcovercd,  of  performing  the  iamc  experiment, 
of  confiderab.le  utilijtyw 

Experiment 
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<  r  Experimeht  I.  Three  veflels  were  fet  at  xht 
faxhe  time  in  the  warm  box,  containing  a  quart 
of  liquor  each,  and  of  equal  ftrength  witli  refpeft 
to  malt  :  one  was  a  decocftion  without  hops,  ano- 
ther with  hops,  the  other  a  finiple  infufion  of 
malt :  in  about  twenty-four  hours  the  hopped  de- 
COift ion  produced  a  fine  head  of  yeaft ;  the  other 
decoction  fermented  as  well,  but  was  twenty-four 
hours  later ;  the  fimple  infufion  was  near  thirty- 
iix  hours  later,  and  the  yeaft  appeared  dark  and 
iil^toJoured,  fo  that  my  houfekeeper  thought  it 
ijpoiled  ;  but  this  bad  appearance  was  merely  ow- 
ing.to  its  not  having  been  boiled  and  cleared,  for 
it  made  very  light  breakfaft  rolls. 

This  experiment,  you  will  perceive,  was  made 
to. try  whether  hops  (as  my  fcrvant  imagined) 
were  neceffary ;  and  it  certainly  proves  that  they 
accelerate  the  fermentation ;  but  it  proves  alfo, 
^hat  neither  hops  nor  boiling  are  effential  to  the 
procefs. 

:  Experiment  II.  Four  veflels  from  a  common 
brewing  of  ale  were  placed  in  a  box  of  longer  di- 
menfions;  one  contained  two  quarts;  a  fecond, 
one;  a  third,  a  pint;  a  fourth,  half  a  pint:  they 
a)l  fhewed  figns  of  fermentation  at  the  fame  time, 
vix.  in  about  twenty  four  hours ;  but  that  in  the 
mug  or  pot  holding  a  pint  appeared  the  ftrongeft, 
which  my  fervant  thought  was  owing  to  the 
fmaller  diameter  of  the  veflel,  which  was 
fmaller  in  proportion  to  the  half-pint ;  but  as  it 
ftood  more  ^  centrally  to  the  heat  of  the  fire  be- 
hind, I  am  perfuaded  the  excefs  of  fermentation 
proceeded  from  that  caufe.  This  proves  that  the 
quantity  you  begin  the  procefs  with  is  not  very 
material :  tJiough  two  quarts  feem  to  be  moft 
convenient  for  the  purpufe  o^ baking.  >  '     ' 

*    .  :  i    ^    I  Experiment 
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.  Experiment  III.  was  inftituted  mefely  to  find 
whether  an  addition  of  fugar  would  accelerate  the 
fermentation  ;  for  which  purpofe,  two  quarts  of 
;hopped  liquor  were  tried  in  feparate  veflels,  a 
quart  in  each  :  and  the  refult  was,  that  the  cle- 
co(ftion,-  in  which  two  large  fpoonfuls  of  coarlis 
fugar  were  ftirred  in,  did  not  ferment  in  the  leaft^ 
though  continued  in  the  warm  box  five  days  and 
nights;  the  other  fermented  in  about  thir-y-fix 
hours.  The  reafon  of  this  later  fermentation  than 
of  that  in  the  former  experiments, !  was,  that  the 
liquot  ufed  was  .  from  a  brewing  of  fmall-bcerL 
Hence  vye  may  conclude,  that  a  deco6tion  of  tJic 
ftrength  of  ale,  if  not  of  ftrong-beer,-  is  the  bcft 
to  begin  with. 
-.:•..'[  . ■  i  ' '        .    -  ^'< 

Jccount  of  Experiments  on  the  Generation  of  Teaft'^ 
made  under  the  Infpedion  of  the  Committee  of 
Chemijhy  of  the  Society. 

Four  quarts  of  ground  malt  were  put  into  a 
new  ftone-ware  vellel,  and  mafhed,  with  about 
a^n  equal  quantity  of  hot  water,  in  the  ufual  mai>^ 
ner  for  brewing.. 

When  the  mafh  had  ftood  about  an  hour,  the 
wort  was^drawn  off,  and  three  quarts  of  boiling 
water  poured  on  the  grains  :  when  this  had  ftood 
a'xiue  time,  the  liquor  was  fufFered  to  run  off, 
and  the  whole  liquor  boiled  half  an  hour;  being 
then  fet  to  cool,  was  poured  clear  from  th^  fedi- 
ment,  and  then  put  in  a  room  where  the  heat 
was  regularly  kept  up  to  fummer  heat,  or  near 
80°  of  Fahrenheit's  thermometer.  It  ftood  in  this 
degree  of  heat  till  fome  figns  of  fermentation  ap-i 
peared  on  the  furface ;  which  came  on  in  about 
three  days. 

Another 
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Another  brewing  was  then  made  a^  aboVe  dc- 
fcribed;  and,  when  of  a  due  heat,  ftirred  into 
the  former  liquor*  Ift  about  t\^'enty-four  hours 
fome  yeaft  appeared,  and  another  brewing  was 
then  made  ;  and,  when  of  a  due  heat,  mixed  with 
the  two  former  ones,  and  well  beat  in,  the  heat 
being  flill  kept  up  to  the  degree  above  ttien^ 
doned :  in  about  two  days  more,  five  ouhces  of 
excellent  yeaft  were  colledled  from  the  furface  of 
the  liquor. 

Some  of  this  yeaft  being  mixed  with  i  dlie  pro^ 
portion  of  flour,  water,  and  fait,  anfwered  all  thi 
purpofes  intended  for  bread  ;  and  might  certainly 
have  been  equally  well  applied  to  brewing,  in  the 
common  method.  In  fine,  being  pure  and  good 
yeaft,  it  will  anfwer  all  the  intentions  of  that  ufe- 
ful  article. 


-.    ^ ' ' ~^   - 

XLII.  Obfervailons  rehtfve  to  the  MeaiU  ^  iti^ 
creafing  the  ^antities  of  Heat  obtMHid  m^'^f^t 
Combujtidn  offueL    By  Count  Rumj^orb. 

From  the  Journals  of  the  Royal  Institut«W 
of  Grea'p  Britain.  •  f    . 

T     .•  .  '■■  '"'' 

IT  is  a  faft  which  has  been  long  known^  thft 

clays,  and  feveral  other  incooibuftible  fubflaii€«li 

when  mixed  with  fea  coal,  in  certain  proportion^ 

caufe  the  coal  to  give  out  more  heat  in  its  t<X^ 

bpftion  than  it  can  be  made  to  produce  tvhW-'ft 

is  burnt  pure  or  lyimixcd  ir  but  the  caufe  ^f-tfcll 

incrcafc 
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InCteafe  of  heat  does  hot  appear  to  have  been  yet 
inveftigated  with  that  attention  which  To  extra- 
ordinary ?^nd  important  a  circuinftanc^e  feems  to 
demand. 

Daily  experience  teaches  us  that  all  bodies,— 
thofe  which  are  incotnbuflible,  — as  well  as  thofe 
which  are  combuflible,  and  a(5lually  burning, — 
throw  off  in  all  direrSlions.  heat,  -^— or  rather  calo- 
rific (heat-making)  rays,  which  generate  he^t 
wherever  they  are  flopped,  or  abforbed ;  —  but 
common  obfervation  was  hardly  fufficient  to  fliow 
any  pefceptible  difFerence  between  the  quantities 
of  calorific  rays  thrown  ofi^  by  different  bodies, 
when  heated  to  the  fame  temperature,  or  expofed 
in  the  fame  fire ;  although  the  quantities  fo 
thrown  oflf  might  be^  and  probably  are,  very 
different. 

It  has  lately  been  afceftained,  that  when  the 
fides  and  back  of  an  Open  chimney  fire-place,  in 
which  coals  arc  burned,  are  compofed  of  fire- 
bricks, and  heated  red-hot,- they  throw  off  into 
the  room  incomparably  more  heat  than  all  the 
coals  that  could  poffibly  be  put  into  the  grate, 
even  fuppofing  them  to  burn  with  the  grcateft 
poflible  degree  of  brightneis.  Hence  it  appears 
that  a  red-hot  burning  coal  does  not  fend  off  near 
io  many  calorific  rays  as  a  piece  of  red-hot  brick 
or  ftone,  of  the  fame  form  and  dimenfions ;  and 
this  interefting  difcovery  will  enable  us  to  make 
very  important  improvements  in  the  conftrudlion 
of  our  fire-places,  and  alfo  in  the  management  of 
our  fires. 

The  fuel  inflead  of  being  employed  to  heat  the 
Toom  dre^ly,  or  by  the  diredl  rays  from  the  fire, 
fhould  be  fo  difpofed,  or  placed,  as  to  beat  the 
back  and  fiJes  of  the  ^rate ;  which  muft  always  be 

Vol,.  XV.  K  k  conflrudlcd 
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conftruflcd  of  fire-brick  or  fire-ftone,  and  ne^er^ 
of  iron^  or  of  any  other  metal.  Few  coals,  there- 
fore, when  properly  placed,  make  a  much  better 
fire  than  a  larger  quantity ;  and  fiiallow  grates, 
when  they  are  conftnidted  of  proper  materials, 
throw  more  heat  into  a  room,  and  with  a  much 
lefs  confumption  of  fuel,  than  deep  grates ;  for  a 
large  mafs  of  coals  in  the  grate  arrcfts  the  rays 
which  proceed  from  the  back  and  fides  of  the 
grate,  and  prevents  their  coming  into  the  room ; 
or,  as  fires  are  generally  managed,  it  prevents 
the  back  and  fides  of  the  grate  from  ever  being 
fufficiently  heated  to  aflSfl:  much  in  heating  the 
room,  even  though  they  be  conftrufted  of  good 
materials,  and  large  quantities  of  coals  be  con- 
fumed  in  them. 

It  is  poflible,  however,  by  a  fimple  contri- 
vance, to  make  a  good  and  an  oeconomical  fire 
in  almoft  any  grate,  though  it  would  always  be 
advifeable  to  conftruft  fire-places  on  good  prin- 
ciples, or  to  improve  them  by  judicious  altera- 
tions, rather  than  to  depend  on  the  ufe  of  addi- 
tional inventions  for  correcting  their  defe6ls. 

To  make  a  good  fire  in  a  bad  grate,  the  bot- 
tom of  the  grate  muft  be  firft  covered  with  a  An- 
gle ]aytT  of  balls,  made  of  good  fire-bricks,  or 
artificial  fire-ftone,  well  burnt,  each  ball  being 
pcrfe6tly  'globular,  and  about  2f  or  af  inches  in 
diameter.  On  this  layer  of  balls  the  fire  is  to  be 
kindled,  and,  in  filling  the  grate,  mare  balls  arc 
to  be  added  with  the  coals  that  ^^re  laid  on ;  care 
muft,  however,  be  taken  in  this  operation  to  mix 
the  coals  and  the  balls  well  together,  otherwife, 
if  a  number  of  the  balls  Ihould  get  together  in  a 
heap,  they  will  cobl,  not  being  kept  red-hot  by 
the  combuflion  of  the  furrounding  fuel,  and  the 
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ftt^ifi  sippeaf  dull  in  that  part ;  but  if  Ho  more 
than  a  due  proportion  of  -  the  balls  are  ufed,  and- 
if-th^  are  properlv  mixed  with  the  coals,  they 
wiil.all,  eiccept  it  be  thofe  perhaps  at  the  bottom 
of  the  grate,  become  red  hot,  and  the  fire  will 
not  only  be  very  beautiful,  but  it  will  fend  off  a 
vaft  quantity  ot  radiant  heat  into  the  room  ;  and 
will  continue  to  give  out  heat  for  a  great  length^ 
of  time.  It  is  the  opinion  of  fevenil  petfons  who 
have  for  a  confidcrable  time  prjicftifed  this  method' 
of  making  their  fires,  that  more  than  one-third  of 
the  fuel  tflTuaily  confumed  may  be  faved  by  this^ 
fimple  contfivancc.  It  is  very  probable  that, 
with  careful  and  judicious  management,  the  fa- 
vitig  would  amount  to  one-half^  or  fifty  pit  cenL  ' 

As  thefe  balls,  made  in  ^ouldsj  and  burtit  in 
at  ikiln,  would  coft  Very  Jitttej '^  a^  a  fet  of 
them  would  laft  a  long  time,  ^^  ptobably  leverat 
y%ar6)~the  laving  orexpencc  in  heating  rooms 
by  cbimhey  fires,  with  bad  grates,  in  this  way^^ 
IS  obvfeus  J  but  ftill  it  ftiould  be  remembered; 
that  a  faving  quite  al  great  may  be  made  by  al-^ 
tering  the  grate,  and  making  it  a  good  fire-^ 
place.  * 

In  ufing  thefe  balls,  care  muft  be  taken  to  pre- 
vent their  accumulating  at  the  bottom  of  the 
gtate :  as  the  coals  go  on  to  confumc,  the  balb 
nuxiCd  with  them  will -naturally  fettle  down  to- 
weyrds^the  bottom  of  the  grite,  and  the  tongs 
'imilk  be  ufed  occafionally  to: lift  them  up ;  and, 
as  the  fire  gfows  low,  it  will  be  proper  to  remove 
impart  x)f  them,  and  not  to  replace  them  in  the 
grate  4;ill  more  coals  are  >  introduced  j  —  a  little' 
^j^Mence  will  Ihbw  how  a  fire  made  in  this  man- 
nbfica^^be  managed  to  the  greatefi:  advantage, 
aUKtVtdi  tk^  leaft  trouble. 
'-  >  '  K  k  z  Balls 
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Balls,  friade  <>£  pieec3  of  a^y  kind  of  iR?jett-barj< 
hftrd  briif k,  thouga  laot  equally  durable  ly^th  firc^ 
brick,,  will.  ^nVer  very  well,  provkkd  theyi  bt 
iji^^.perfttftly  round ;  irtit  if  they  are  n9t  qmto 
glpt^ukj  tii^ir  flat  fi<3e$  will  get  together,  andi  by 
ob%u(5mg  the  ff  ee  p&lftge  of  the  airainopjgft  thu 
qp^s,^  i«iilli  prevent  tike  fire  from  burnmg  cleaj 
^ikI  bright..-  '  .  .:  1 
,  The:b^ft  coTOpofition  for  making  thefe  ball$» 
whejft  ,they  ^re  formed  in  moulds,  and  afttrw«rda 
driqd  4iid'  burnt  in  a  kijn,  is  pounddd  crucibles 
^iij§ed|ipywith  moiftened  Stwbridgf^.clay;  b«t 
g€^(4  1^5  may  be  made  with  wy.yery  hw4 
b.Mirntrl^o^moa  brickss,  reduced  to  4  Cotrfe  pbw- 
der>  ^Hii  miKed  wtbiSmrbadge.clay,  or  evw 
vitho^Qdinh^  (ibJiiniTTbe  Mte  0)«tald  :^hvay&  be 
!|^(te!fc)nlafge?fl^ifinp«tt>'p^fo<^^  the 

f  f/^Hffe^f'tmli^  hivs^oa^xftotointege,:  iKhiGt  is  ptf 
<j#V  s^gi :  tJainx,o7ftfi^  hJ^icrfi*  migbnii  pwb»pj^pe:^ 
c<¥no4&fidf.tbt  ^ft  ciP'ilibcfimio  Jtfhfi  owlo^i^iM^yen  m 
fiR^-p3laft^:tfCQnftrujffeedf,KCin  tbe;ib^  principles; 
tli)Qji'c&i^tb^  eindjers^tOi  bferconfuated  ^fto^  en?i 
tirely;  and  even  the  very  afhes  may  be  burjitj 
or  i^^e:ft>;.difaf)pQwri  if  c^r6  be  stftkeiifto  tbrt)w 
^hemuiepfia^dly  u4l)0irth^  fire^wbenit  briu'ns  with 
^Oxirtte^le  J^eat;  h  ia*noj^»d^cUktaiC60unt;foi? 
tl>is  ffjflfeift  in  a  fttisrfeiftor J^  manner ; .  and  i»  «cj^ 
counting,  fof  it  we  •fh^UeJcplain,  a  circtimftant^eiOii 
which:  it  is  pi'obable^  that  •  the  great  incrcife;  of 
%hc.heftt<,of  an  oped  Jfire^;  \vhei^^  tbefe^biUs  af^ 
^ftd<jma^i  in  fomej-meafnrfl,  depepdt.  Tbe.fejflt 
p^rtitle^^-of  C0dl,*-^ia©dncf  binder,.  whitH  i*^'^? 
comn^n>  €<*€,  fall  jchjrougH  the  bottoror^f  tw 
gratfe^i^d-  efcap^  combufl:i6a^  when  thefe.  ball* 
are  ulcd  can  hardly  fail  to  fall  and  lodge  ©an  /fdaas 
.      \  .       •:  of 
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,Qf>t^«^/w  ^flj-aft  i;|t^y/firc:  inAwfely.  .tbt^  'thcftr 
fmall  bodies,  which  alight  ^tipoi^l  thienx\  iA;  their 
fell,,^re  foOn  h^at^  r^edrhot,  mid  dirpofedPto 
tafeenfir^aod  bvu'aj'arid ;<a8 'fofh  >if  from  bfelow 
th^rgrate  i)  continually  iiiakbrg-  its  j^ay  up^Hardk 
^Qioeigft.rhe  balky  every  ciriciimfltaiicoiis  'faigiil^ 
^v^Mir^bJe  tp  the  rapid  and  compktei  coihbufiiiiiir 
of::th^rftnall  inflammable  .bodioSt;.  Butif  thcftr 
li^gllipiegts  Qf  coal  and  cinder  jflaxJ4ld,;in  :thcb 
i|iHj^  li^fmiji  to  jiglit  npon  the-OTetollici^trs.whicft 
fiftlfp  thiB  b^trtom  ofrtWgrate,  -t-Titar^iofcibars  arq 
4pf^i^oi{$;  of  heat>  and^  dn^  accdunt  iofihit-  icira 
CM^ftarQjce,  aSrwelbas  fof-theit  .Jituati(jh[-«*-^^/i!mf 
t)v5'^fir4>'r— rjT^ever  cail  h»iiii^dc.A«^j!ch6t;,H-r^lan3)f 
iinffey  ,j|ww|t«fle  >of:  fii^l ;  tJhlat  iftapj^sbttt  (fatnfe  Tintro- 
<Kmfl^  Wrtkthe*i,iJE«3rtimly  lianaotnkfcik 
%OjJ^  <{eftfeMbj«m'fl>cmld  itmrpfrafih^Iftatff  ^ 
^0>lirfiPft^bUftiori.!ijc.v/  ]r. '*  v;..u:,ous:  H.i^  '^ih 
The&u&/ftf  v'aire ;  ivedy  impoxtfflit^.  iarid  'i5rcS.ae.ft 
(eijY4ifigf©fcltl^'attenti!Oh.6f  thQ&.rfeho!:4nDay  derive 
a^dySaot^agcii  from  Ntl^c,  impFOveaidilii0f.  •firc'-places^ 

i ) nTh^^^e  .'ane, '•forpc  ciroumftainces I  wKicI^  flf^on^y 
Ipi^c^t^ibart'ah  ^wrtiixtinreliciffjiitoHntbdftible!  b&* 
dieiiwitibif«el,i.aod  p§)€!ciallptxvitfecbaV  can&>aii 
iWiW»feao£l*He  Iheftt^  reve©;  Tjirhert  ff he f feel  h'  biara< 
i* ;:ai(d©fed)fitetplaej4*  < i No  iire-platelocata  wiBllobi? 
cfm^m&^  Jiloite)  C0n»plf<t)^  blcrftfdidlhaao  riibfijaf 
the  iron  ftqi'esr.fd)  cximmoia  ..uf^  iaiitiiLB  IsfetheDf 
landR*:»ibl^tj,  i'm  r:  tliefel  jfru  v!e  s^f*e^3\'dnci  h  vare  .h^i&ed 
by.l»yii6rfi$,^aIlkrgcipfco^ortS»nrbf:wet  day  1$ 
^i)jy|;^l^a^yy[  mixed  mitbtktjdo^k  befofeTtbey 
Me.  introduced  into  lii:erf&i-piHCei::jI£tftiaipiaci 
tice  had  not  been  found  to  be  ufeful,  it  would 
certainly  never  have  obtained  generally;  nor 
.UUX  would 
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would  it  have  been  continued,  as  it  has  been,  fo^ 
more  than  two  hundred  years. 

The  combination   of  different  fubftancas, -~ 
combuftiblc  a^d  incombuftible,  —  to  form,  arti-' 
ficially,  various  kinds  of  cheap  and  pleafant^el, 
particularly  adapted  for  the  diflferent  proccflcs  in 
which  the  fuel  is  employed,   is  a  lubjcA  welt 
worthy  the  attention  of  enterprifing  ami  ingeni- 
ous men.    How  much   excellent  fiiel,   for  in* 
ftancc,  might  be  made  with  proper  additions^  and 
proper  management,  of  the  mountains  of  -refiife 
coaf-duft  that  lie  ufelefs  at  the  mouths  of  coal 
pits  ;  and  how  much  would  it  contribute  to  clean* 
Ipiefs,  and  elegance  if  the  ufe  of  improved  coke^ 
•or  of  hard  and  light  fire-balls,  could  be  generatty 
introduced  in  our  houfe;  and  kitchens,  infteiEid 
of  crude,  blade,  powdery,  dirty  fea-*coaI.  <*«^X}f 
the  great  oeconomy  that  would  refult  from  (Utli^ 
a  chwge  there  cannot  be  the  fmalleft  doubt;  "-- 
"  It  is  a  melancholy  truth,  but,  at  the  fame  tkn^ 
a  moft  undifputable  fad^;  that,  while  the  ii)dtif^ 
try  and  ingenuity  of  millions  are  employed,  i  wklf 
tjhceafing  aiSliriry,  in  inventing,  improvmg,  imd 
varying   thofe    fuperfluitics   which   wealth   'iA 
luxury  inti'oduce  into  fociety,  no  attention  whtt^ 
(nrer  is  paid  to  the  improvement  bf  thofe  cotfnRM^ 
neceflariesx>f  life  on  which  the  fubfiilence^fvaH^ 
ind  the  comforts  and  enjoyments  oi  the  greMMP 
jority  of  mankind,  abfolutelv  depend.      JJO:i  .»dJ 
L.Much  will  be  done  for  the  benefit.ofc!fi»fe|f4 
if  means  can  be  4evi(cd:to  call  the  attdn^KiOiC!! 
tbciaidive  and  betievoleiit  to  this  lon^^^D^ki8| 
tut  moft  intercftihg  fabje6l,  .  ,w   '^      Jr.i^oi  m^^ 
\'":<r''  'I   /    :  '    ■■      '>:■  .    '^   .:••'    '    ■  ^  Lh*<'\^'^ 

'    .         ':    •  ,  .        •  .    ... .  .  i    J..*;!     :    '  -.  .■(iiiiiijiwi- 
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XLIII.    On  the  Ufe  of  Steam  as  a  Vehicle  fw 
conveying  Heat  from  one  Place  to  another^ 

By  Count  Rumpo&d* 

(Concluded  from  Page  190*) 

HiACH  ficam  tube  thuft  defcend' perpendicularly 
from  the  horizontal  co»duBor  with  which  it  is  con- 
nedled  to  the  level  of  the  bottom  of  the  contain^ 
ing  n>effel  to  which  it  belongs;  and,  moreover^ 
mull  be  furnifhed  with  a  good  brafs  cock^  per- 
fedlly  fteam-tight ;  which  may  beft  be  placol  at 
the  height  of  about  fix  feet  above  the  level  of  the 
floor  of  the  room. 

.  This  fieam  tube  may  either  defcend  within  the 
"vejfel  to  which  it  belongs,  ot  on  the  ouijide  (fit^  at 
ihall  be  found  moft  convenient.  If  it  comes  down 
on  the  outlide  of  the  veffel,  it  mull  enter  it  at  its 
bottom,  by  a  Ihort  horizontal  bend;  and  its 
jun^ion  with  the  bottom  of  the  veflel  mufl:  be 
well  fccured,  to  prevent  leakage.  If  it  cotnes 
down  into  the  veflel,  on  the  infide  of  it,  it  muft 
defcend  to  the  bottom  of  it,  or  at  leaft  to  within 
a  very  few  inches  of  the  botttom  of  it ;  otherwifc 
the  liquid  in  the  veflel  will  not  be  uniformly  and 
^ually  heated. 

When  the  fleam  tube  is  brought  down  on  the 
infide  of  the  containing  veflel,  it  may  either  come 
down  perpendicularly,  and  without  touching  the 
fides  of  it,  or  it  may  come  down  on  one  fide  of 
the  veflel,  and  in  contadl  with  it. 

When  feveral  fleam  tubes,  belonging  to  diffe- 
rent containing  veflels,  are  connected  with  one 
and  the  fame  horizontal  ftcam  condu<5lor,  the  up- 
per end  of  each  of  thefc  tut)es,  inftead  of  being 
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limply  attached  by  foldering  to  the  upder  (ide  of 
the  conduiftbr,  muft  enter  at  leaft  one  inch 
withiHL  the  cavfty^of  it ;  othcrwife  the  water  refult- 
ing  from  a  coadcni'ationof  a  part  of  the  fteam  in 
the  condudlor,  by  the  cold  air  which  furrounds^ 
it,  infteadiof  finding  its  way  back  into  the  fteaai 
boiler,  will  defcend  through  the  f^eam  tubes  and 
fbii  wilh -the  liquids  in  tlic  veflds  below;  but 
irJbcTk  th«  open  ends  of  thefe  tubes  projeft  upwards 
withi«;.tbe  fteam  conductor,  though  it  be  but.to 
?  fmaJl  height  abo\^e  the  level  of  its  under  lide^ 
it  is  evident  that  this  accident  cannot  happen. 

It  is  not  neceflkry  to  bbferve  here,  that,  in 
pijder  tliatihe  ends  of  the  fteam  tubes  may  projeft 
within  the  horizontal  conduSlor^  the  diameters  o^ 
the  former  muft  be  cdnfiderably  lefs  than  the  di- 
ameter of  the  latter.     . 

i  Tb  pierent.  the  iofs  of  heat  arifing  from  the 
cooling  of  .the  different  tubes  through  which  tfc^ 
iieam  mi;ift  pafs  in  ctxning  from  the  boiler^  all 
tKole  tubes  fhould  /be  well  defended  from  the  eol<i 
air.  of  the  atmofphere;  by  means  of  .Warm  cover* 
ing;  but  this  may  eaiilj  bc/don^,  and  at  a  very 
trifling  expence.  .Tiie  liorizontal  conduftors  may 
be  enclosed  within  fquarc  wooden  tubes,  and  fnr- 
rounded  .on-  cvjeiy  lide  by  charcoal  dtift„— fine 
fawduft, — or  even  by  wool;— and  the  fteam  tiibes, 
and  prime  conductor,  may  be  furroundcd,  firft 
by  three  or  four  coatings  of  ftrong  papdr,  -  firmly 
attached  to  them  by  pafteor  glue,  and  covered 
'jvit*h  a  coating  of  variiilbi,  and  then  by  a  covering 
of  thick  coarfe  'Cloth.  It  will  likewife  be  advis- 
able to  cover  the  horizontal  condudlors  with  feve- 
ral  coatings  of  paper,  for  if  the  paper  be  put  on 
to  them  while  it  is  wef 'witli  the  pafte  or  glue, 
and  if  care  be  taken  to  put  it  on  in-long- flips  or 
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^MUids,  wound  regularl]^  round  the  tube  in  a  fpird 
line,  from  one  end  of  it  to  the  other,  this  covefT 
ing  will  be  Aifeful,  not  onlv  by  Qooj^^ing  more  ef- 
fe^ually  tjie  beat,  but  mo  by  adding  very  much 
to  the  jftrength  of  the  tube,  and  renaering  it  un-^ 
neceilary  to  employ  thic||L  Vi4  /strong  0ie$ta  of 
metal  in  th^  conftrudlion  of  it. 

However  extraordinsgry  an4  inpi)cdib)e  ic  may 
^tppear,  I  can  aifeFt  it  as  ^.  faA,  which.  I  have 
proved  by  repeated  pxpcrimeats,  that  if  a  hollow 
tube,  conftruiftcd  oJF  iheet  copper  ,V  ^^  ^^  ii^^h 
in  thicknefs^  be  jrovcrcd^by  a  fqating  only  twice 
as  thick,  or  V?  oi  ^n  inch  in  thicjcoefs,  formed 
of  layers  of  ftrong  paper,  firmly  attached  to  it  by 
goocl  ghfte,  the  Arength  of  the  tube  will  be  more 
than  doubfpd  by  this  covering.  I  found  by  expe-» 
riments,  the  n>oft  ux>expcptionjible  and  decifive — 
of  whijch  I  intend  at  fqqie  future  period  to  give 
to  the  public  a  full  an4  detailed  account,— that 
the  jftreogth  of  p^pf r  i$  fuch,  when  feyetal  (heets 
of  it  ar;  firmly  attached  together  with  glue,  that 
a  folid  cylinder  of  thi^  fubftance,  the  tranfvcrft 
JfecSion  of  which  fliould  amount  to  only  one  fu* 
perficial  inch,  would  fufVain  a  weight  of  30^000  Ib^ 
avoirdupois,  or  above  13  tons,  fpfpeiiqed  to  it, 
without  being  pulled  amnd^r  or  b^'ol^pl);  Thf 
ftrength  of  hemip  is  flill  much  greater,  when  it  \% 
pulled  equally,  in  the  diredlion  of  tl^e  length  of 
its  ^brcs.  I  founds  from  the  refults  of  my  expe^ 
riments  with  this  fubftance,  that  a  cylinder  of  the 
f\%t  above-mentioned,  compofed  of  the  ilraight 
fibres  of  hemp,  glued  together,  would  fuftaii^ 
9J,poo  lb.  without  being  pulled  afunder,     . 

4  pylinder,  of  equal  dimenlions,  comppfcd  of 
the  ftrongeft  iron  I  could  ever  meet  with,  would 
not  fuftaip  mqr^  th%n  66,000  lb.  weight ;  and  thp 
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iron  tnXift  be  A^ery  good  npt  to  be  pulled  afundc^ 
witha  weight  equal  to  55,000  lb.  avoirdupois.  " 
•'I  fliall  not^  in  thi5  pUpc,  enlarge  on  the  many 
advantages  tiiat  H>ay  be  derived  from  a  knowledge 
of  the(e  curious  fafts*.  I  have  mentioned  them 
BOW  inord^rtbat  th^-raay  be  known  to  the  pub- 
lic ;  and  that  ingenibuVti^n,  who  have  leifure  for 
#heTe  refearch^s,  may  be  induced  to  tufri  their  at- 
tention toafifbje^,  hot  only  very  intefefting,  on 
rrtany  accoums,  but  which  proiiiifes^to  lead  to 
tnofl:  important"  improvements  in  mechamcs. 

I  cannot  return  from  this  digreflion  without  juft 
mentioning  one  or  two  refults  of  my  experimental 
inveftigations  relative  to  the  force  ot  cohcfion,  or. 
ftrength  of  bodies,  which  certainly  are  w^ll 
calculated  to  excite  the  curiofity  of  men  of  fcience. 

The  ftrength  of  bodies  of  different  fizes^  Ji^Uar 
in  form ^  and  compofed  of  the  fame  fubjiance^ — or 
the  forces  by  which  they  refill:  being  pulled  afuii- 
der  by  weights  fufpended  to  them,  and  a6ling  in 
the  diredlion  of  their  lengths,  are  not  in  thejimple 
ratio  of  the  areas  of  their  tranfveyfe  feilions^  or  of 
their  frdttiires  ; — but  in  a  higher  ratio  ;^r— and  this 
fatio  is  different  in  different  fubftances. 
^'  Tfee  ffrm  of  a  body  has  a  conliderable  influence 
•m-its  ftrength,  even  when  it  is  pulled- in  the  direi' 
'tion  of  its  lerigtb,  • 

'  All  bodies,  even  the  moft  brittle,  appear  to  b^ 
to^'n  afunder^  or  their  particles  feparated,  or  ^tt% 
broken,  one  after  the  other;  and  hence  it  is  evi^eirt:, 
•that  that  fonn  muft  be  moft  favourable  to  t|lo 
ftrength  of  any  given  body,  pulled  in  the  direct 
tion  of  its  length,  which  enables  the  g^cojcft 
number  of  its  particles,  or  longitudinal  fibres^  %o 
be  feparated  to  the  greateft  poffible  diftance*^ 
lliort  of  that  at  which  the  force  of  cohefipn  is  ialtt^ 
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come^-^before  any  of  tliem  have  been  fbTCed  bt- 
iyond  that  limit.   '  .       > 

It  is  more  than  probable -that  the  apparettt 
iftrength  of  different  fubftances  depends  much 
more  on  the  number  of  their  .partidefi  that  come 
into  aAion  before  any  of  them  are  forced  beyond 
the  h'mits  of  the  attraction  of  cohefioti,  than  Cn 
any  fpecific  diff^erence  in  the  intenftty  of  that  forte 
in  thofe  fubftances.  .  .  i'     ^^  '      ':  : 

But  to  return  to  the  fub}e<5t,  rndrfeMmrrtediately 

tinder  confideration. — As  it  is  eflential  tfiatthe 

lleam  employed  in  heating  liquids,  in  the  manlier 

before  defcribed,  fliould  enter  the  contaatimg  vef- 

fel  at,  or  very  hear,  its  bottom,  It  is  evident  thlit 

.  this  fleam  mull  be  fufficiertfly  ft'rong;  or  elaftit, 

'  to  overcome,  not  only  the  Jjreffure  of  tht  atmo- 

'  fphere,  but  alfo  the  additional  preflure  of  the  fh- 

•  perintumbent  liquid  in   the   veffel  j    the   fteani 
\ boiler  mufti  therefor?,  be  made  ftroAg  enough 

to  confine  the  fteam,  when  its  elafticity  is  fo  hiuch 

'  increafed  by  means  of  additional  heat,  as  to  enable 

>■  it  to  ov<ifcome  that  refiftanc^/    This  increafeof 

the  claftic  force  of  the  fteam  need  not,  howdver, 

r  in  any  cafe,  exceed  a  preflure  of  five  or  fix  pounds 

up6A  a  fqiiare  inch  of  thfe  boiler,'  6t  one  third  part^ 

flr  ^wf  A^/^,  of  an  atmofphere.     *  '       '     ' 

"^^      It  is  not  neceflary  for  me  to  obferve  here,-  that 

in  this  and  alfo  in  all  other  cafes,  where  fteam  is 

ufed  as  a  vehicle  for  conveying 'heat  from  one 

place  to  another,  it  is  indifpenfably  neceflary  to 

'  provide  fafety  valves  of  two  kinds ;'— the  tKne  for 

letting  a  part  of  the  fteam  efcape,  wh6n;  on  the 

•  fire  being  fuddenly  incrcafed,  the  fteam  becomes 
fo  ftfong  as  to  expofe  the  boiler  to 'the  danger  of 

•  being  burfl;  by  it; — the  other  for  admitting  air 
into  the  boiler,  when,  in  confequence  of  the  di- 

•  -   .       '  .  LI  a  mitiution 
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mirititiori  of  the  hiat,  the  fteam  in  the  boikr  is 
condenfed,  and  a  vacuuifi  is  formed  in  it;  and 
wbcft,  without  ^his  valve,  there  would  be  danger^ 
either  bf  having  the  fides  of  the  boilet  cruftie^, 
and  forced  inwards  by  the  ppcffure  of  the  atmo- 
fphcre  from  without;  or  of  having  the  liquid  in  tbc 
containing  vcffcls  forced  upwards  into  the  hort- 
irontal  fteam  condu^ors,  and  from  thence  into  the 
iteam  boiler.  This  laft-mentiqined  accident,  how-* 
evct,  cannot  h^pen»  unleft  the  cocks  in  fome  of 
the  fteam  tubes  happen  to  be  open.  The  two 
valves  effeiVually  jn'event  all  accidents. 

The  reader  will,  no  doubt j  be  more  dtifpofcfd 
to  pay  attention  to  what  has  here  been  advaneed, 
on  this  interefting  fubjeft,  when  he  is  informed 
that  the  propofcd  fchen^  has  already  been  «* 
ccuted  on  a  very  large  fcale,  and  vfith  com- 
plete fuccefs;  and  that  the  above  details  «re  lit- 
tle more  than  exaft  defcriptions  of  what  adually 
exifts* 

A  great  mcrcatitile  and  manufa^uring  houfe  at 
Leeds,  that  of  MelFrs.  Gott  and  Company,^  had 
the  courage,  notwithftanding  the  mortifyiilg  ptc- 
di<ftion  of  all  their  neighbaiirsi  and  the  ridicule 
with  which  the  fcheme  was  attempted  to  be 
treated,  to  eredl  a  dylng^bouji^  on  a  very  large 
I'cale  indeed,  on  the  principles  herfe  deftritfcd  and 
recommended. 

On  Tiiy  vifit  to  Leeds  the  laft  fuftimer,  1  ^^aited 
on  Mr.  Gott,  who  was  then  ftiayof  of  the  town, 
and  wl?o  received  me  with  great  politcneft,  and 
fhowed  me  the  cloth  halls^  tod  other  curioiities 
of  the  place  ^;  but  nothing  he  Ihowed  me  intr* 
lefted  me  half  fo  much  a^  his  own  truly  noWe 
manufaftory  of  fuperfine  woollen  cloths.  I  h«d 
feen  few  manufaiftories  fo  extenfive^  and  none  io 

.  complete 
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troraplete  in  dll  it^  parts.     It  was  burnt  to  the 
ground  the  year  before  I  faw  it^  and  had  juft  been 

; rebuilt,  on  a  Ikrgcr  fcale;  and  with  greaf  in> 
provcments  in  almoft  etrety  one  of  its  details- 

:The  reader  may  eafiljr  conceive^  that  I  felt  no 
fmall  degree  of  fatisfedlion  oa  goiag  into  the  dy- 

^ngi-houfe  to  find  it  fitted  up  on  principles  which 

4  had  had  fome  (hare  in  bringing  into  repute,  and 
which  Mfi  Gott  told  me  he  iiad  adopted  in  coh- 
fequence  of  the  informatioa  he  had  acquired  in 

jthe  pcrufal  of  my  fevenib  eflay*  He  aflixred  me 
that  the  experiment  had .  anlwered,  even  &r  be- 
yond his  moft  fanguine  e:icpe6lation3 ;  aod^  as  a 

^ftrong. proof  of  the  utility  of  the  plan,  he  told 
me,  that  his  next  door  neighbour,  who  is  a  dyer 

(fey  profeiEon,  and  who,   at  firft,  was  ftrongly 

"f prejudiced  againft  thefe  innovations,   has  lately^ 

!  adopted  them,  tod  is  now  convinced  that  they 
are  rod  improvements.  Mr.  Gott  aflUred  me 
that  he  had  no  doubt  but  that  they  would  b6 
adopted  by  every  dyer  in  Great  Britain  in  d\t 
courfe  of  a  very  few  ydars. 

The  dying-houfe  of  Mcflrs. .  Gqtt  and  Com- 
pany^ which,  is  iituatod  on.  the  ground^floor  of 

;  the  prifK^ip^  building  of  the  manufactory,   is 

.very  fpacious,  and  contains  a  great  number  of 
Coj[^rs  of  different  iiaSes ;  and  as  thefe  veflTels, 
fom^rof  which  are  vefy  large,  are  diftributed  about 
promifcuouily,  and  apparently  without  any  order 
m  their  arrangement,  in  two  fpacious  rooms,  — 

'^aeb  c^yper  appearing  to  be  infulated,  and  to 
have  no  conne<ftion  whatever  with  the  others^  -t- 
all  of  them  together  form  a  lingular  appearance* 
The  rooms  are  paved  with  flat  ftones,  apd  the 
brims  of  all  the  coppers — great  and  fmall— rare 
placed  ftt  the  fame  iieight-r  about,  three  feet-r- 

-.  _  above 
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above  the  pavement :  feme  of  thcfe  coppers  coxim 
*tain  upwards  of  1800  gallons;  and  they  aix  all 
heated  by  fteam  from  one  fteam  boiter,  which  is, 
.fituared  in  a  corner  of  one  of  the  rooms.      ■ 

The  horizontal  tubes  which  ierve  to  conduft 
the  fteam  from  the  boiler  to  the  coppers  are  fof- 
pended  jufi:  below  the  cieling  of  the  rooms :  they 
are  made  — fonie  of  lead  —  and  fome  of  caft- 
iron  ;  and  are  from  four  to  five  inches  in  diame- 
'ter ;  but  when  I  faw  them,  they  were  naked,  ox 
•without  any  covering  to  confine  the  heat."  -On 
my  obferving  to  Mr.  Gott  that  coverings  for 
them  woi.ild  be  ufefuj,  he  told  meitteat  it:wa$' in- 
tended that  they  Ihoulcl  be  covered,  and^that  ca- 
irerings  would-be  provided  for  them.  ♦  ;  ■  ^ 
The  venicai  fie  am  tubej^  by  which  the^ealtt 
pafles  down  from  the  ihofizontal  ftmfj^  tmtdu&tars 
into  the  coppers,  are  «ll  conflrutflQdof^  lead,  and 
arc  from  |  of  an  inch  to  a|  inches  in  diiwnbttr ;  -ba- 
ing  made  larger  or  fmaller,  according  tb  tHefi^^s 
^of  the  coppers  to  which'  they  belong.  ,'Thcfc 
fteam  tubes  all  pafs  down  ^pn  the  <?i///&/^/ of  thfeit 
coppers^and  entcr»them?horizontaHy  at  the  level 
of  their  bottoms.  Eacb-^coppet  is  furniflied  wrth 
a.brafs  cock,-for  lettiiig  off  its  co'ntfents.r  and  it  is 
-filled  with  water  from  ^a^  ciftfetn  at  a-diftance, 
which  is  brought  to  it  by  a  leaden  pipe.' <rbe 
-'coppers' ar^  all  farrou^ded  by'  thin^'icirGtilar'bricic 
walls,^  which  fervettot  only:  t«  fupport -tHecop- 
•pers,  but  alfo  to  cortfine  the  heat.     -         - 

The  rpapidity  with  which  thefe  coppers  imy  be 
heated,-  by  means  ©f* fteam,  is  truly  afipnifliing. 
.  Mr.  Gqtt^^flTured  me  that  one  of-the  latgeft  of 
^thcm,^containin'g  upwards  of  1 800  gallons,  when 
-filled  with  cold  water  from  the  ciftern,  requires 
-no  more  than-  half  an  hexir  to  heat  il  till  it-a(^0- 
:.    ..  ^  ally 
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illy  boils!  —  By  the  great^ft  fire  that  could  be 
made  under  fuch  a  copper,  with  coals,  it  would 
liardly  be  poffible  to  make  it  boil  in  Icfs  than  an 
hour. 

It  is  cafy  td  perceive,  that  the  favlrjg  of  lime 
ilifhich  will  relult  from  the  adoption  of  this  new 
mode  of  applying  heat  will  be  very  great ;  —  and 
it  is  likewife  evident,  that  it  may  be  increafed, 
almoft  without  limitation,  merely  by  augmenting 
the  diameter  of  the  fteam  tube  :  care  muft,  how- 
ever, be  taken  that  the  boiler  be  (ufiiciently 
large  to  fumifh  the  quantities  of  fteam  required. 
—  The  faving  of  fuel  wiir  alfo  be  very  confider- 
able !  Mr.  Gott  informed  me,  that,  from  the  beft 
calculation  he  had  been  able  to  make,  it  would 
amount  to  near  two-thirds  of  the  quantity  ft)r-' 
mefly  expended,  when  each  copper  was  heated 
by  a  feparate  fire. 

But  thefe  favingi  are  far  from  being  the  only 
advantages  that  will  be  derived  from  the  intro- 
duction of  thefe  improvements  in  the  manage- 
ment of  heat :  there  is  one,  of  great  importance 
indeed  - —  not  yet  mentioned  —  which  alone  would 
be  fufficient  to  recommend  the  very  general  adop- 
tion of  them.— -As  the  heat  communicated  by 
fteam  can  never  exceed  the  mean  temperature  of 
boiling  water  by  more  than  a  very  few  degrees^ 
the  fubftances  eipofed  to  it  can  never  be  injured 
by  it.  In  many  arts  and  manufactures  this  cir*- 
icumftarice  will  be  productive  of  great  advantages, 
but  in  none  will  its  utility  be  more  apparent  than 
in  cookery  ;  and  efpecially  in  public  kitchens,  — 
where  great  quantities  of  food  are  prepared  iri 
large  boilers ;  for,  when  the  heat  is  conveyed  in 
this  manner,  all  the  labour  now  employed  in  ftir- 

ring 
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iring  about  tlije  conteDts  of  tbofe  boilers,  tppre-^ 
yeiit  the  victuals  from  being  fpoiled  by  the  burn-r 
log  to  the  bottoms  of  them,  will  be  unneccfikry  ? 
and  the  lofs  of  heat  occafioned  by  this  ftirring 
prevented;  and,  inftead  of  expeniive  coppers,  or 
metallic  boilers,  which  are  difficult  to  be  kepi 
flean,  and  often  ftand  in  need  of  repairs -»'-corn'^ 
mon  wooden  tubs  may,  with  great  advantage,  be 
ufed  as  culinary  velJels;  and  their  contents  may 
be  heated  by  portahU  Jire^placeSy  by  mean?  of 
ileam  boilers  attached  to  them. 

As  thefe  portable  iirerplaces  apd  their  ftean^ 
boilers  may,  without  the  imalleft  inconvenience, 
}^t  made  of  fuch  weight,  form,  and  dimenfions, 
as  tp  be  eafily  tr^^fpprt^d  from  one  place  to  ano-f 
ther  by  two  mep,  ai^d  \>t  carried  through  a  door-? 
way  of  the  common  width  —  with  this  machinery, 
and  the  fteam  «tubes  belonging  to  it,  and  a  few 
wooden  tubs,-^ — a  complete  public  kitchen,  for 
fupplying  the  poor  and  others  with  foups,  an4 
alfb  with  puddings,  vegetables,  meat,  and  aU 
other  kipils  of  food  prepared  by  hilim^  might  be 
eftayifted  in  half  au  |iour,  ipapy  roqjTfi,  in  whicli 
there  is  a  chimney  {\xy  which  the  ffnoj^^  from  th^ 
portable  fire-plac^  cap  be  carriedi  off) ;  and,  when 
the  room  Ihould  (jq  no  longer  wanted  as  a  kitchen, 
it  might,  in  a  few  q^iinut^s,  be  clc^ifed  of  all  thi^ 
culinary  apparatus,  a|id  in^c  rp^^dy  to  l^g  u{^^ 
for  anypthpr  purpofc. 

This  method  q(  cpnveying  heat  is  peculiarly 
well  iidapted  for  heating  baths:  it  is  Jikewil^ 
highly  probable  that  it  would  be  founc^  ufeful  in 
the  bleachi^lg  bulin^fs,  and  in  wafliing  linen.  It 
would  alfo  be  very  ufeful  in  all  cafips  where  it  i$ 
required  to  keep  any  liquid  at  about  thg  boiling 

point 
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point  for  a  long  time  without  making  it  boil ;  for 
the  quantity  of  heat  admitted  may -be  very^Bicely 
regulated  by  means  of  the  brafs  cock  belonging 
to  the  fteam  tube.'  Mr.  Gott  fliowed  mc  a  boiler 
in  which  ihreds  of  Ikins  were  digeftjng  in  order 
to  make  glue,  whtch  was  heated  in  this  man- 
ner; and  in  which  the  heat  was  fo  regulated, 
tbat^  although  the  liquid  never  aAilially  borled, 
it  always  appeared  to  be  upoa  the  very  point  of 
beginning  to  boil. 

This  temperature  had  been  found  to  be  beft 
calculatefi  for  making  good  glue.  Had  any  other 
hiv^r  temperature  been  found  to  anfwer  better,  ^t 
might  have  been  kept  up  with  the  fame  eafe,  and 
with  equal  preciiion,  by  regulating  properly  the 
quantity  of  fleam  admitted. 

I  need  not  fay  how  much  this  country  ^s 
obliged  to  Mr.  Gott,  and  his  worthy  colleagues. 
—  1  o  the  ipirited  exertions  of  fuch  men — ^who 
.abound  in  no  other  country  —  we  owe  one  of  the 
.proudeft  diftindtions  of  our  national  chiiradler  ; 
^^-that  of  being  an  enlightened  and  an  cnter- 
prifing  people. 


r 

*     Vol.  XV.  Mm  XLIV. 
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X^rV.  An  ea^  and  accurate  Method  of  adjufting  the 
Glajfes  of  Hadley's  ^adrant,  on  Land  for  the 
Back  Obfervation. 

BylSAx.  RoB£RT  Patterson. 

From  the  Transactions  of  the  Amhrican 
Philosophical  Society, . 

1  HERE  are  few  if  any  inftrum? nts,  of  modern 
invention,  of  more  extenfiye  ufe  in  the  meafurin^ 
of  angles,  than  that  invented- by  our  countryman, 
Mr.  Godfry,  but  which  has  tinjuftly  got  the  namfe 
of  Hadley's  quadrant. 

I  have,  however,  often  regretted,  that  for  want 
pf  fome  eafy  and  accurate  method  of  adjufting 
'the  glaffes  for  the  back-obfervation,  pradticabfc 
on  land,  and  applicable  to  the  c^inmon  o5Iant,  this 
inftrument  was  ftill  fo  much  limited  in  its  V  fe. 
Por  when  an  angle  exceeding  90  degrees  is  *^o  be 
meafured,  or  when  an  altitude  of  the  fun,  &c. 
exceeding  45  degrees  is  to  be  taken,  by  means  qf 
H  reflefting  horizontal  furface,  and  fuch  cafes 
frequently  occur,  then  we  muft  either  have  re-, 
courfe  to  the  bacl^-pbfervation,  or  to  fome  other 
ipftrument. 

In  order  to  remedy,  in  fome  meafure,  this  iti-r 
convenience,  the  fext^nl,  without  any  glaffes  for 
the  back-obfervation,  ha§  been  introduced ;  but 
fcven  this  inftrument  is  incapable  of  meafuring  an 
filtitude,  by  means  of  a  r^flefting  horixontal  fur^ 
face,  as  abpve,  when  exceeding  60  degrees ;  and 
this  will  be  the  cafe  with  the  meridian  altitudo 
of  the  fun,  in  moft  parts  of  the  United  St^tes^ 
during  four  months  In  the  year. 
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Various  methods  of  adjufting  the  glaffes  for 
the  back  -  obfervation  have  indeed  been  prd- 
pofed ;  but  thefe  are  either  Very  inaccurate  and 
troublefome,  or  inapplicable  to  the  common  bc- 
tant,  and  require  fome  appendage  to  the  in^ 
d9:rumcnt,  with  which  but  very  few  have  yet  beeA 
made- 

The  following  method  of  making  this  adjuft^ 
ment  will  not,  ]  flatter  myfelf,  be  found  liable  to 
any  of  the  above  objedlions.-— It  may  be  made 
on  land,  in  a  few  minutes,  at  any  tihle  of  the 
day  when  the  fun  fhines ;  requires  no  additional 
apparatus,  but  what  any  perfon  may  readily 
inake  for  himfelf ;  and  the  adjuftment  may  be 
relied  upon  ais  equally  accurate  with  that  for  the 
fore-obfervation* 

Befcrtftipn  of  the  necejfary  Apparatus. 

Take  a  piece  of  plane  glafs  (a  piece  of  looking* 
giafs  will  do  very  well)  —  take  the  pohlh  off  one 
lide  of  it,  and  cement  it,  with  the  rough  fide 
down,  on  the  flat  fide  of  the'fegment  of  a  wooden 
balL  The  ball  may  be  about  three  or  four  inches 
in  diameter,  and  the  piece  of  glafs  of  about  the 
fame  dimenfions.  Or  the^lafs  may  be  cemented  to 
a  piece  of  board,  and  this  board  to  a  three  or  four 
pound  ftiot,  or  fmall  hand-granade,  when  either 
of  thefe  may  be  conveniently  had. 

Next  take  a  piece  of  triangular  board,  of  about 
four  inches  on  the  fide,  and  through  this  cut  a 
trisingular  mortice  of  about  two  inches  on  the 
fide..  Near  the  corners  of  this  board  let  there  be 
inferted  three  fmall  nails,  or  pieces  of  wire,  to. 
ferve  as  feet  for  it  to  fl:and  on. 

M  to  %      »  M€thd 
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^iethod  of  making  the  Adjujlmerit^  or  finding  the 
^antity  of  the  Index-Error. 

'  At  any  time  when  the  fun  Ihines  fct  your  tri- 
angukr  board  on  a  table,  the  cill  of  a  window^ 
Of  any  other  convenient  ftand  cxpofed  to  the  fun, 
and  place  the  ball,  with  the  piece  of  glafs,  on  the 
triangular  njortice;  which,  touching  the  ball 
only  in  tliree  points,  will  confequently  keep  it 
ftcady  in  any  pofition.  Turn  the  ball  into  fuch  a 
polition  that  the  plane  of  the  glafs  may  bo,  as 
nearly  as  you  can  judge,  parallel  to  the  equator ; 
and  then  incline  this  plane,  in  the  direction  of 
the  meridian  paffing  through  the  fun,  till  th^  fun 
be  about  45°  above  it. 

Now  take  your  o6lant,  and,  by  the  fore-obfer- 
vation,  bring  one  of  the  limbs  of  the  fun's  image, 
fcen  by  ^  double  refleilion  from  the  fpecula  of 
the  inftrument,  exadlly  into  contact  with  the 
iniage  of  the  fame  limb,  feen  by  a  lingle  Teflec- 
tion  from  the  furface  of  the  glafs  plane,  and 
read  off  the  angle  pointed  out  by  the  index.  Im- 
mediately turn  round  your  inftrument,  and  bring 
the  fame  Iimb$  into  contact  by  the  back  obferva- 
tioft.  If  the  angle  now  pointed  out  by  the  index 
be  exactly  the  fupplement  (to  160^)  of  the  former 
angle,  the  horlzon-glafs  for  the  back-obfervation 
will  be  truly  adjufted,  or  exactly  at  right  angles 
with  the  horizon-glafs  for  the  fore^obfetvation  t 
but  if  thefe  two  be  not  equal,^then  take  half  their 
difference^  which  will  be  the  corre^ftien  or  index- 
error  for  the  back-obfervation ;  fuppofing  the 
fore-horizon-glafs  to  have  been  previoufly  well 
adjufted.  This  corredlion  will  be  additive  to  all 
angles  meafured  by  the  back-ebfervatlori,  when  ^ 
the  angle  pointed  out  by  the  index  in  the  firft  of 

;  ^  . .  .  the 


Digitized  by 


Google 


^tmdram  m  hand  for  the  Saci-Oh/er^dtm,  i6g^ 

the  above -obferrations  is  greater  than  tlie  fuppk- 
menl:  of  the  other,  and  vice  verfa. 

For  the  fake  of  greater  accuracy,  you  may  re- 
peat thefe  obfervations  till  you  have  taken  two, 
four,  or  fix  fets :  obferving  that  if  in  your  firft 
fct  you  begin  with  the  fore-obfcrvadoni  as  abov^ 
diredled,  then  in  y<mr  fccond  fct  you  muft  begin 
with  the  back-obfervation,  and  fo  on.  A  mean 
of  the  corre<Slions  thus  obtained  may  be  taken  as 
the  true  correiftion  of  adjuftment. 

:  I.  fhall  ccttichide  thk  paper  with  the  following^ 
mifcellaneous  remarks,  relative  to  this  fubje<St. 

,  I.  If  the  arch  of  excefs  beyond  90°  be  but 
fmall,  as  in  fome  o6Vants  is  the  cafe,  then  it  may 
be  neceflary  to  place  the  ind^x  one  or  two  degrees 
before  the  o,  on  the  extra  arch,  and  adjuft  the 
fbr&-horizonrgiafs  to  this  pofition  of  tlic  index. 
You  will  thus  obtain  a  greater  range  for  the  index 
in  adjufting  the  back^horizon-glafs. 

.  a.  When  the  reflecting  glafs  plane  is  placed  in 
the  pofition  above.-mentioned5  viz.  at  right  angles 
to  the  pl«ic  of  the  meridian  pafling  through  the 
fun,  then  the  fun's  path  in  the  heavens  will,  for 
feveral minutes,  be  very  nearly  parallel  to  the  faid 
jdanc ;  and  therefore  no  fenfible  error  is  to  be  ap- 
prehended from  the  increafe  or  decreafe  of  the 
fun's  altitude  above  this  plane  during  the  interval 
between  the  firft  and  fecond  obfervations  in  the 
fame  fet.  But  even  if  this  fbould  be  the  cafe, 
from  the  glafs  plane  being  placed  confiderably  out 
of  the  above  pofition,  yet,  by  condudling  the  ob* 
fervations  as  above  diredled,  the  fmall  errors  arifing ' 
from  this  fource  will  naturally  corredl  one  another. 
3.  When  the  polifh  is  taken  off  one  furface  of. 
a. piece  of  glafs,  then  the  image  of  the  fun,  being* 
refle<£ted  only  from  one  furface,  will  appear  iin-: 
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gle  and  diftinft ;  whereas  the  image  refleftcd  frord 
both  furfaces  will,  moft  frequently,  appear  dou- 
ble or  indiftindV  ;  ariiing  from  the  want  of  paralr 
lelifm  between  the  furfaces. 
.  4.  The  image  of  the  fun  fecn  by  afingle  re- 
flection from  one  furfacc  of  the  glafs  plane,  and 
that  feen  l^y  a  double  refledlion  from  the  fpecula- 
of  the  inftrument,  will  both  appear  nearly  of  the 
feme  fliade  or  degree  of  brightncfs  ;  and  this  will 
feldom  be  fo  intenfe  as  to  require  any  fcreen  or* 
coloured  glafs  to  be  interpofcd  between  the  eye 
and  the  image. 

5.  In  making  obfcrvations  with  this  inftruinent, 
whether  for  the  purpofe  of  adjufting  the  glaffes, 
or  for  any  other  purpofe,  where  great  accuracy  i^ 
required,  it  is  neceffary  that  the  point  on  the  in-^ 
dex-fpeculum  from  which  the  firft  rcfleAion  is 
made,  that  on  the  horizon-glafs  from  which  the 
fecond  reflection  is  made,  and  the  eye-hole, 
through  which  the  image  is  viewed,  be  all  in  a 
plane,  parallel  to  the  plane  of  the  inftrument*^ 
This  will  be  effedled  by  wrapping  a  piece  of  tape, 
or  the  like,  round  the  index  fpeculum,  leaving 
only  a  bare  ftrip,  of  about  a  quarter  of  an  inch 
broad,  parallel  to  the  plane  of  the  inftrument, 
and  at  the  fame  height  above  it  as  the  eye-hole, 
and  tranfparent  part  of  the  horizon-glafs. 

6.  The  eye-hole  is  generally  made  too  fmall. 
In  meafuring  angles  on  land,  as  in  the  practice 
of  furveying,  (for  which  purpofe  this  inftrument 
is  much  preferable  to  any  other  in  common  ufc,) 
in  taking  altitudes  at  fea,  in  meafuring  the  angu- 
lar diftance  of  the  fun 'and  moon,  but  efpecially. 
of  the  moon  and  a  ftar ;  the  eye  has  generally 
need  of  all  the  light  that  can  be  admitted  from  • 
the  objccSl  feen  by  dircdt  vifion. — The  eye-hole,. 

therefore. 
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therefore,  Ihould,  I  think,  be  nearly  as  large  as 
the  ordinary  lize  of  the  pupil  of  the  eye  ;  nor  is 
any  inaccuracy,  in  this  cafe,  to  be  apprehended 
from  the  line  of  vifion  not  being' parallel  to  the 
plane  of  the  inftrument ;  the  eye  being  capable 
of  placing*  itfelf,  with  great  exadlnefs,  oppofitc 
the  centre  of  the  eye^hole. 

The  fame  objection  and  remedy  are  applicable 
to  the  flits  in  the  light-vanes,  of  the  common 
Purveying  inftrumems. 

'  7.  Mr.  Malkyline^  and  others,  recommend 
the  fun  itfelf  as  the  beft  objedl  by  which  to  ad- 
juft  the  fore-horizon-glafs.  — There  is  however 
confiderable  difficulty  attending  this  mode  of  ad- 
juftment.  —  The  fun  is  too  bright  to  be  viewed 
direcftly  without  a  piece  of  coloured  glafs  inter- 
pofed  between  it  and  the  eye ;  and  even  if  the 
eye-piece  be  furnifhed  with  fuch  an  appendage, 
(which  in  the  common  otflant  is  feldom  the  cafe,) 
ilill  the  two  images  will  be  of  very  different 
ihades ;  and  either  the  one  feen  by  direft  vrlion 
will  be  too  bright,  or  that  feen  by  refledlion  will 
be  too  faint,  for  an  accurate  obfcrvation  of  their 
coincidence  or  contaft.  — ^his  difficulty  may, 
however,  be  obviated  in  the  following  manner.  : 

Every  odlant  is  furnifhed  with  at  leafl  tw^o  co- 
loured glafTes,  of  different  Ihades  —  tak^  tlte 
darkeft  of  thefe  out  of  its  frame,  and  with  a  thread 
faften^  it  on  behind  the  horizon-glafs,  and  turn 
down  the  other,  between  this  and  the  index-fpe- 
cUlum:  the  two  images  of  the  fun  will  thus  he 
generally  of  the  fame  Ihade,  or  nearly  fo,  and  the 
adjuftment  may  then  be  made  with  the  utmofl 
eafc  and  fafety  to  the  eye.  Or,  which  is  perhaps 
iDetter,' — » Place  your  eye  behind  the  fore-horizon- 
glafs^  and^  looking  through  this  towards  the  cen- 
^  trc 
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tre  of  the  index-fpeculunt,  hold  the  inftrument 
ill  fuch  a  pofiti6i>  as  that  the  line  of  vifion  may 
be  diretfted  to  any  point  in  the  heavens,  &c.  at 
the  angular  diftance  of  gio  degrees  fronv  the  fun ; 
and  then,  the  index  being  placed  at  o^  two 
images  of  the  fan  will  appear,  both  by  a  fingle 
refletfiion,  one  from  the  index-fpeculum,  and  the 
cJther  fr©m  the  back  part  of  the  fore-horizon- 
^lafs ;  and  by  bringing  thefe  images  into  coinci- 
dence or  contadV,  as  when  you  look  di  redly  at 
the  fun,  the  adjuttment  may  be  made,  or  the  in- 
dex-error found,  with  great  eafe  and  exacftneft. 
If  the  images  of  the  fun  (hould  be  too  bright  for 
the  eye,  one  of  the  coloured  glafles  belonging  to 
the  inftrument  may  be  held  before  the  eye.  The 
two  images  of  the  fiin,  thus  riewcd,  will  appear 
nearly  of  the  fame  fhade,  fince  the  one,  from  the 
index-fpcculum,  which  would  otherwife  appear 
the  brighteft,  will  lofe  part  of  its  light  by  pafling 
through  the  horizcwi-glafs. 

After  all,  I  am  of  opinion,  that  this  adjuftmeiit 
may  be  made  with  equal  accuracy,  and  much 
more  eafe,  by  any  well-defined  objetSt  on  knd, 
as  the  edge  of  a  chimney,  the  roof  of  a  houfe,  or 
the  like,  at  a  fufBcient  diftance. 
•  Any  one  may  latisfy  himfelf  that  this  is  tlie 
cafe,  by  repeatedly  mcafurirtg  the  error  of  ad- 
juftment  in  the  common  way,  viz.  by  moving 
ithe  index  till  he  produces  an  apparent  coinci- 
dence between  the  objecft  feen  direftly,  and  by 
rcfkAioh.  If  a  chimney,  or  the  like^  be  the 
objeft  viewed,  he  will  fcarce  ever  find  any  of 
thefe  errors  to  differ  from  the  mean  error  moFc 
rthan  eneMrmtfi:%  and  the  difference  of  fuch  er- 
rors, when  the  fun  is  ufed,  will  not  be  Icfe,.  bft 
generally  greater^ 
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If  the  diftance  between  the  index-fpectiluiti  and 
tht  line  of  direct  vifion  (viz.  a  line  joining  the 
eye-hole  and  horizon-glaft)  fhould  not  exceed 
three  inches,  which  it  feldom  does,  then  the  pan 
rallax  of  the  inftrument  will  not  amount  to  a  quar- 
ter of  a  minute^  and  may  therefore  be  fafdy  neg- 
k^ed  ;  provided  the  objedl  viewed  be  at  the  dif^ 
taiice  of  two^thirds  of  a  mile.  If  a  fuitable  ob- 
jedl,  at  fuch  a  diftance,  cannot  be  readily  found/ 
then  you  may  take  one  at  any  given  diftartce,  and 
compute  the  parallax  to  be  allowed  for  that  dif- 
tance, thus  —  Multiply  the  conftant  number  95 
(the  nat.  tang,  of  i'  to  rad.  -3V)  by  the  diftance, 
in  inches,  of  the  centre  of  the  index-fpeculum 
^bove  the  line  of  diredl  vifion,  and  dividing  the 
produdl  by  the  diftance  of  the  object  in  yards, 
the  quotient  will  be  the  parallax  of  the  inftru- 
ment, or  corredlion  of  adjuftmcnt,  for  that  dif- 
tance in  minutes.  For  example,  if  the  height  of 
the  index-fpeculum  above  the  line  pf  vifion  be 
three  inches,  and  the  diftance  of  the  bbjedt  150 

yards :  then ^  =  I'.p  will  be  the  error  of  ad- 

jtifi-ment.  If,  therefore,  you  place  the  index  {o 
much  behind  the  o,  on  the  limb  of  the  inftru- 
ment, and  then  adjuft  the  horizon -glafs  by  an 
objedl  at  the  above  diftance,  the  adjuftment  will 
be  true  for  an  objedl  confidcred  as  at  an  infinite 
diftance. 

From  the  above  rule  it  is  obvious^  that  much 
cxadlnefs  in  meafuring  or  eftlmating  the  diftance 
pf  the  0bjc6l  you  adjuft  by  is  not  neceflTary,  pro- 
vided that  diftance  be  not  very  fmall ;  for,  in  the 
above  example,  an  error  in  the  diftance  even  of 
ten  yards  would  have  produced  an,  error  of  na 
more  than*  about  ^  of  a  minute  in  computing 
the  parallax  of  tbe  ififtrument. 

Vol.  XV.  Nn  8.  In 
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8.  In  meafuring  angles  by  this  inftrument, 
when  the  objedt  fecn  by  dire<?l  vifion  is  at  na 
great  diftance,  the  parallax  of  the  inftrument 
muft  be  taken  into  confideration.  In  fuch  cafes 
it  is  commonly  recommended  previoufly  to  adjuft 
the  horizon -glafs  by  that  objeft ;  but  this,  in 
the  back-oblervation,  would  be  attended  with 
very  great  difficulty  —  it  will  therefore  be  beft 
always  to  keep  the  back-horizon-glafs  at  the  fame 
idjuftment,  and  make  the  necelfary  corredlioni  as 
above  diredlcd,  for  the  diftance  of  the  obje6l. 


XLV.  Obfervations  on  the  Preparation  of  the  Citric 
Acid,    By  Profejfor  Proust. 

F'ROM  THE  JOURNAL  DE  FHTSISlpE. 

A  FRIEND  of  mine,  Don  Antpnio  Hernan- 
dez del  Valle,  feeretary  to  the  confulaie  at  the 
Havannah,  wrote  to  me  (ii;i  the  year  1795)  during 
the  ftay  which  he  made  at  Cadiz,  before  he  cm- 
barked,  to  rcqueft  me  to  give  him  fome  inftruc- 
tions  with  refpedl  to  the  prefervation  of  lemon- 
juice  during  long  voyages,  informing  me  that  he 
had  never  been  able  to  fitcceed  in  preferving  it  to 
the  fatisfadlion  of  the  crew.  His  kno\vledge  pf 
chemiftry  having  fuggefted  to  him  the  de%n  of 
making  fome  inveftigations  with  refpe<ft  to  this 
fubjeft,  he  perfuaded  me  to  make  fome  experi- 
ments upon  this  acid  alfo,  in  order  that  he  might 
unite  them  with  thofe  which  he  intended  to  maJce 
himfelf  after  he  had  arrived  at  the  place  of  his 
deftination. 

What  I  am.  about  to  offer  to  the  reader  will 
add  nothing  to  our  knowledge  of ;  the  nature  of 
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tbje  licid  of  the  Icmoo,  as  the  indefatigable  Scheele 
has  cxhaiifted  this  fubjecft.  My  delign  is  only  to 
fobjeift  his  formula  for  the  extradlion  of  this  acid  ^ 
to  fixed  data^  and  :t0  tnveftigatc  whether  or  not 
the  fubftances,  that  arc  obftacles  to  its  prefcrva* 
tion,  $re  of  fuch  a  nature  that  they  can  be  fcpa^ 
rated  from  it  by^  means  Icfe  dependant  upon  the 
arts  of  the  laboratory. 

The  Icmon*-juice  which  lufed  liad  been  clari<»> 
fied  by  fihration,  and  kept  for  the  fpace  of  a  year 
in  the  cellar,  covered  with  a  little  oil,  as  is  cuf-^ 
tonmry  in  the  laboratories. 

I.  Spirit  of  wine,  mixed. in  a  pretty  large  pro* 
portion  with  this  juice,  did  not  render  it  turbid, 
even  after  it  had  ftood  for  twenty-four  hours. 

I  evaporated,  with  a  very  gentle  heat,  three 
pounds  to  the  confidence  of  a  lyrup,  and  found, 
like  Scheele,  that  the  acid  fliewed  no  difpofition 
to  cryftaliize, ,  even  when  the  evaporation  had 
been  carried  fo  far,  that  the  juice  Wias  almoft  of 
the  confiftence  of  an  extrad.  This  proceeds, 
without  doubt,  from  the  circumftance,  that  this 
acid,  though  very  capable  of  forming  cryftals, 
requires  only  a  very  fmall  quantity  of  water  for 
its  cryfl-allization. 

Lemon-juice  acquires,  by  evaporation,  the  cor 
lour,  and  rather  difagnecable  odour  peculiar  to 
<xtra<Sks  of  plants.  Rediflblved  in  water,  it  pro- 
duces a  juice  which  ftill  retains  the  flavour  of 
vegelable  extrads.  In  fhcxrt,  evaporation,  whilft 
it  leaves  us  no  poflibility  of  feparating  the  princi- 
ptes  that  alter  tiie  quality  of  the  lemon-juice,  is 
attendedcwith  the  inconvenience  caitimon  to  all 
cactifttfts rnamely,  that,  bydiflblving  them  in 
watery  wc. can  never  reftore  to  them  the  flavour  of 
ttefr?ih  juices  of  thb  plants.}  ,:     :  .    ; . 
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Dubuiflbn  tells  us,  in  the  ftippjement  tohhJh 
iu  DijVtllaUurs^  that  the  evaporation  of  letnoo- 
juice  with  a  gentle  heat  caufes  a  depo!fittoi>  of  iti 
mucilage,  and  renders  it  capably  of  being  pre* 
feryed.  I  perceived  nothing  of  this  kind,  nor 
was  I  furprifed  ;  for  the  mucilag*  and  extrailive 
matter  are  not  of  that  nature  that  they  can  be  fe- 
paratcd  in  any  fuch  manner.  The  latter,  in  par- 
ticular, docs  hot  belong  to  thofe  fubftances  which 
quit  their  folvent,  and  form  a  pellicle,  in  confer 
qucncc  of  the  infolubility  which  they  acquire  by 
being  faturated  with  oxygen.  Lemon-juice  prc^ 
pared  in  this  manner  might  certainly  keep  very 
\vell,  but  where?  only  in  our  cellars -^ not  in 
the  hold  of  a  veffel,  failing  under  the  Equinodlial 
line. 

It  1^  cuftomary,  as  Don  Hernandez  informed 
me,  to  boil  the  lemon«juice  to  a  confidcrable  de- 
gree before  lliipping  it ;  but  befides  that  it  ac- 
quires an  empyreumatic  flai'our,  it  is  no  lefs  apt 
to  ferment  in  tlie  bottles,  and  crack  them  when 
the  veiTt Is  approach  the  line. 

II.  The  concentration  of  lemon  juice  by  the 
a(flion  of  the  froft,  which  was  propoled  by  Geor- 
gius,  has  not  been  found  more  fuccefgful.  MoreT 
over,  this  procefs  deftroys  neither,  the  mucilage 
Hor  the  extractive  nmatter  of  the  juice;  and,  b^-^ 
fides  that  it  is  not  pra6licable  in  th|j  countries 
where  the  lemon  tree  grows,  tbcfe  bemg  hot  cli- 
mates, it  is  eyident,  that  this  fyrup  cannot  be 
more  capablp  of  fupporting  the  heat,  to  whkh 
ii  is  expofed  in  yoyages,  than  that  which  Iw 
been"  prepared  with  the  application  of  heat. 

in.  Dr.  Brugnatelli  informs  us,  that  lemon^ 
juice,  diflblved  in  fpirit  of  wine,  depofits  a  p*^ 
\^  it3  mucilage  withii^  a  few  days.    He  ajlds,  that- 
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after  tbe  alkohol  has  been  Separated  l^y  diftllbu 
tion,  we  have  the  acid  both  pure  and  concea^ 
trated.  It  feems,  however,  that  this  proccfs  does 
Qot  yet  acKTOmphlh  its  parpofe;  for,  we  may  aik 
the  author,  what  ha$.  become  of  the  extradlive 
matter  which  .Scheele  difcovered  to  exift  in  the 
juice  of  the  lemon  ? 

I  wifhed  to  try  the  difcolouring  power  of  poww 
dered  charcoal,  fo  much  extolled,  and  fo  much 
difputed  in  Germany,  upon  fome  lemon-juice,  oi 
a  pretty  high  colour ;  but  the  refult  did  not  con- 
firm  the  truth  of  what  has  been  related  concern^ 
Hig  this  procefs. 

From  this  inveftigation  it  appears,  that,  ex^ 
cepting  the  formula  of  Scheele,  we  are  not  yet 
in  polleflion  of  the  means  of  feparating  the  mu-. 
cilage  and  extra6live  matter  of  lemon-juice  ;  and 
that  we  muft  keep  to  this,  until  a  Ampler  pro* 
cefs  Ihall  be  difcovered. 

IV.  Lemon-juice  evaporated  to  the  confiftence 
ef  a  fyrup,  and  diluted  with  feven  or  eight  times' 
its  quantity  of  fpirit  of  wine,  becomes  turbid,  an'd' 
depofirs  a  fubftance  of  a  browniih  colour,  and: 
gluey  confidence,  which  is  completely  foluble  in 
water.     This  is  pure  muqilage. 

This  fpiritupus  mixture,  when  diftilled  in  a  re- 
tort, leaves  the  juice  of  the  fame  conliftcnce  and 
colour;  and  though  it  has  loft  its  mucilage,  it* 
xrannot  yet  be  rendered  cryftallizable  by  evapora-^ 
tton  ;  for  its  extractive  nutter,  foluble  in  water, 
lliU  remains  combined  with  it.     The  juice  ufed^ 
in  thefe  experhnents    indicated  between  5  and 
6  degrees  of  Beaume's  arecMneter.    When  driedi? 
as  much  as  was  poffible,  without  altering    \t% 
quality,  it  yielded  48  jgrains  p^  ounce  of  dry 
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. .  V.  Four  ounces  of  whiw  chalk  were  heated  with 
one  pound  of  water  in  a  filver  bafin.  It  was  af- 
terwards faturatcd,  by  pouring  fucceffive  quanti- 
ties of  lemon-juice  upon  it,  for  a  confiderablc 
time  after  it  had  ceafcd  to  effervefce^  When 
brought  to  this  ftate,  about  an  ounce  more  of 
juice  was  added  to  it,  in  order  that  one  might  be 
certain  that  the  earthy  liibftance  was  com- 
pletely faturated.  This  procefs  required  94  ounces  - 
of  the  juice. 

When  this  mixture  had  cooled,  the  liquid  was 
poured  off  from  above  the  citrate,  which  occu- 
pied the  bottom  of  the  bafin.  This  was  after-* 
wairis  waflied  three  or  four  times  with  cold  water, 
in  order  to  fcparate  the  whole  of  the  extra6tive 
matter  that  remdned  combined  with  it ;  by  which 
means  fcven  ounces  and  half  a  gros  of  white  cal- 
careous citrate^  of  a  pulverulent  confiftence  and 
light,  were  obtained.    . 

This  liquid,  leparated  from  the  citrate  that 
was  combined  with  the  water  ufed  in  the  lixivia^ 
tion,  was  evaporated  to  a  certain  point,  by  which 
means  three  and  a  half  gros  more  of  citrate  were 
obtained.  The  produft  of  citrate  was  confe- 
quently  not  more  than  7  oz.  4  gros ;  and  if  w© 
^d  half  a  gros  more,  which  I  luppofe  to  have 
been  what  remained  in  the  evaporated  liqtuds,  the 
total  amount  will  not  be  more  than  fixty  gcos  and) 
^  half  of  this  citric  fait*     ' 

VI.  As  the  citric  acid,  whilft  it  unites  with  the 
chalk,  expels  the  carbonic  acid,  it  is  necofliry 
that  we  (bould  know  to  what  qunntity  the  latter 
i^ounts,  in  order  tixat  we  may  afoertain  th^* 
quantity  of  citric  acid  tbit  fiq]{>lies  its  plaCa 

'   .  •  -     .     '       ■    '     ^'        '     ' 
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Analyfwof  the  Chalk. 

One  hundred  parts^  converted  into  lime  by 
calcination,  were  reduced  to  56I  parts.  The 
lofs  of  acid  and  water  therefore  amounts  to  43  {* 
pr  cent.  One  hundred  parts  of  the  fame  chalk, 
diffolved  by  nitric  acid,  loft  only  between  40  and 
41  patts  of  carbonic  acid.  This^  earth  therefore 
contains  water  in  the  proportion  of  3  per  cent. 
The  :ni trie. acid  alfo  feparated  from  it  3  parts  per 
cent,  of  argill,  which  was  flightly  ferruginous. 
The  coniponent  ports  of  a  quirftal  of  the  chalk 
may  therefore  be  arranged  in  the  following  table. 

parts^ 


Argill,      • 

• 

• 

3 

Water, 

• 

• 

3 

Carbonic  acid. 

t 

• 

4oi 

Lime, 

• 

■  • 

5Zi 

Total,        •        •      100 

We  have  confequently  in  4  ounces,  or  3a 
drachms  of  chalk,  the  following  quantities,  within 
very  fmall  fractions. 

Argill,     4         .        .         • 

Water,    • 

Carbonic  add, 

LrUtie^      •        •         •        • 

Total,        .        .        32  drachm^; 

.  Hence  it  appears,  that  the  earthy  bafe,  which 
3,z  drachms  gf  chalk  fumifti  to  60!  4tachms  of 

.  cijrate. 
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citrate,  amounts  to  lyj  drachms  of  lime  or  i8i 
drachms,  if  we  include  the  ar^iU. 

It  appears  alfo,  that  the  citnc  acid,  which  haJ 
taken  the  place  of  i2i  drachms  of  carbonicT  acid, 
amounts  to  414  drachms.  If  we  add  to  thefe  584- 
drachms  of  pure  citrate  a  drachms  of  water  aind 
^rgill,  we  Ihall  have  for  the  total  produ^  60^ 
drachms. 

From  thefe  proportions  we  find,  by  calctila* 
tion,  that  a  quintal  of  citrate  ought  to  contaiiff 
304.  parts  of  lime,  mixed  with  a  little  argill :  but 
leaving  calcined  a  hundred  parts  of  this  citrate,  it 
yielded  31T  of  kime,  a  proportion  very  near  to 
that  above  mentioned  j  and  if  we  dcduft  i^-of 
argill  from  the  lime,  we  fhall  have  in  the  quintal 
of  citrate  • 

Lime,      •   •        •         5a 
Citric  acid,  .         70 

100 

But  the  quantity  of  real  acid  will  be  lefs  than 
the  whole  of  the  water  with  which  it  can  be  com- 
bined in  the  citrate  :  this,  however, .  I  have  not 
attempted  to  verify. 

The  citrate  of  chalk,  as  Scheele  has  remarked, 
has  little  folubility  in  water,  and  its  folution  has 
no  marked  flavour.  It  is  not  rendered  turbid  by 
admixture  of  fpirit  of  wine ;  and  it  produces  no 
alteration  in  the  tin<ftufe  of  tournefol,  eft  a  folu- 
tion of  the  fulphate  of  potafh  :  the  fluoric,  phof- 
jjhoric,  and  boracic  acids,  produce  no  impreflSoh 
upon  it ;  „but  ihe  oxalate  of  potafli  and  the  oxalic 
acid  precipitate  the  lime  from  it. 

The  extractive  ley  contains,  ,befides  mucilage 

and  ^xtra^,  calcareous  malate,  which  is  imme- 

,5..  diately 
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diately  precipitated  by  fpirit  of  wine,  when  it  h^ 
been  condenfed  by  ev^aporation. 

The  colour  of  lemon-juice  is  not  altered  by  ad- 
mixture with  a  few  drops  of  nitrate  of  iron,  for 
the  excefs  of  acids  rediffolve  the  gall^te,  where 
the  combination  of  iron  is  of  an  aftringent  qua- 
lity ;  but  if  we  deprive  it  of  this  excefs  of  acid 
by  means  of  potafh,  it  exhibits  the  vinous  colour, 
though  in  a  flight  degree. 

The  calcareous  citrate,  kept  under  water,  and 
expofed  to  the  fun  during  the  heats  of  fum- 
mer,  putrefies;  and  the  water  becomes  covered 
wMth  ftony  crufts,  which  are  carbonate  of  lirae^ 
Xike  the.othcr  vegetable  acids,  the  citric  acid  is 
deftroyed  by  putrefa6lion,  Its  carbonous  princi- 
ple, reunited  with  the  .  oxygen  of  the  decom- 
pofed  water,  and  converted  into  acid,  reproduces 
the  chalk.  During  this  putrefadlion,  air  bubble? 
continually  arife,  which  c^n  be  jiQthlng  elfp  than 
carbonous  hydrogen. 

VII.  Decompojition  of  the  calcareous  Citrate  hy 
fulphuric  Acid* 

In  order  completely  to  diflddge  the  carbonic 
acid  of  4  ounces  of  chalk,  it  was  neceflary  to  ^n^^ 
ploy  20  ounces  of  diluted  fulphuric  acid,  ipdi* 
'eating  19  degrees  of  Beaump's  areometer. 

This  acid  is  prepared  by  mixing  3  parts  of  wa- 
ter with  I  of  the  oil  of  vitriol  of  commerce ;  if 
the  oil  is  not  fufficiently  concentrated,  the  prq- 
portion  of  water  is  diminiflied,  and  the  acijj 
brought  to  the  indicated  point  of  ftre'ngth. 

It  is  evident,  therefore,  that  the  abov^-men- 
jioned   quantity  of  fulphuric  acid  ought  to  be 

Vol.  XV.  *0  o  fufficient 
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fufficicnt  to  feparatc  the  citric  acid  united  with  % 
bafe  of  4  ounces  of  chalk.  This  quantity  confc-r 
qucntly  amounts  to  fivp  times  the  weight  of  the 
jcitrate,  or  500  to  100  of  this  earthy  fait. 

I  boiled  6  ounces  of  citrate  with  ^  pounds  of 
water,  and  added  30  oz.  of  my  fulphuric  acid  at 
19  degrees.  Aftef  thp  'ebullition  had  continued 
for  half  a  quarter  of  an  hour,  taking  care  to  ftir 
the  mixture  with  a  fpatula,  the  whole  of  the  ci- 
trate was  converted  into  calcareous  fulphate.  The 
rnixture  was  filtrated  thrpugh  blotting-paper,  and 
put  to  evaporate  :  it  dcpofitcd  fulpbatf ,  ^nd  it 
required  four  fpcceflive  evaporation^  and  fiU 
nations  to  free  it  entirely  of  its  parthy  deppfi? 
tions. 

'^e  may  accelerate  the  fcparatipn  of  this  ful-s 
phate,  by  mixing  the  liquor  evaporated  to  the 
confiftence  of  a  clear  fyrup  with  a  certain  quan- 
tity of  fpirit  of  wine.  This  is  the  procefs  whicl^ 
ought  to  be  followed,  whenever,  not  wilhipg  to 
cxtradl  a  large  quantity  of  citrip  4cid,  wc  want  to 
][iavc  it  4s  pure  a$  poflible. 

The  confiftence  of  a  clear  fyrup  is  not  yet  the 
point  at  ^hicb  the  citric  acid  can  cryftallize  ;  for 
^his  purpofp  it  is  heceflary  to  reduce  it  to  the  con" 
iiftence  of  a  boiled  fyrup,  and  that  becaufe  this 
acid  unites  with  very  little  water  in  its  pryftalliza- 
tipn§.  By  two  cryftallizatipns  I  obtained  3  ounce? 
and  a  half,  or  28  drachma,  of  pretty  large  cryf- 
tals.  The  twq  drachms  which  were  wanting  tq 
complete  the  thirty,  which,  according  to  the 
proportipn§  abpve  eftabljfhed,  pught  tp  be  furr 
nifhc  d  by  the  fix  ounces  of  citratp,  remained  in 
'^he  mother- water.  But  as  it  did  not  appear  tp 
pe  that  there  could  be  more  than  half  a  dradiip 
^n  this  refiduum,  it  is  eyident  thgj  the  citric  acicl 
*    "         '  "  will 
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^ill  be,  aa  I  have  ihentioned  abovej  i  or  3  Icfs 
than  70  per  eenn 

VIII.  Although  the  titrate  bd  white  and  wdl 
lixiviated,  it  is  ftill  cbrhbincd  with  a  fmkll  quan^ 
tity  of  extractive  matter  j  the  colour  of  which  re- 
appears, after  its  decompofitidrtj  In  the  liquors* 
Hence  it  is  diffi.cult  to  obtain  white  cryftals,  with-^ 
Out  at  leaft  two  new  cryftallizations.  The  habi-* 
hides  of  the  dalcareous  citrate  arej  ih  this  refpeCV^ 
the  fam*  as  thofe  of  other  earths  and  earthy  falts^ 
which  eaiily  combine  with  colouring  pafticles. 
*rhe  citrate  that  tan  be  feparated  from  verjuice 
by  means  of  chalky  is  particularly  liable  to  this 
incohveniehcei  If  we  do  not  immediately  fepa^ 
J-ate  it  from  the  liquor,  it  aflumes  a  violent  co- 
lour^ of  which  we  cannot  deprive  it  by  repeated 
lixiviations. 

'  An  ounce  of  the  lemdn-juice  employed  in  the 
fubfequent  experiments,  evaporated  by  expofure 
to  the  fun,  lett  48  grains  of  a  dry  refiduum.  But 
the  citric  acid  having  been  found  to  be  31,  the 
cxtra6t^  the  gum,  atid  a  fmall  quantity  of  malic 
acid,  ft>rrrt  together  14  grains.  Thefe  48  grains 
of  different  principles  afe  therefore  diluted  with 
3  oz.  ^  dr,  £4  gts.  of  watef  ;  that  is  to  fay,  they 
form  onc-ninety-ifourth  part  of  the  Icmoti  juice. 

IXi  ConcluJionSk 

It  follows,  frdm  thefe  inveftigations,  that  thie 
Ihucilage  and  extractive  matter  are,  as  was  difco- 
vered  by  dcheele,  the  corruptible  or  fermentabTi? 
principles  of  the  letnon  juice.  None  of  the  pro- 
ceflfes  propofed  for  its  concentration  having  been 
found  proper  for  depriving  it  of  thefe  principles, 
we  are  obliged  to  have  recourfe  to  the  method  of 
Oo  a  this 
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tl/is  author.  This  method  would  be  very  pratfVi* 
cable  upon  a  lar^e  fcale ;  but  it  would  require 
bafms  of  filler  or  fine  tin.  It  is  abfolutely  necef- 
fary  that  all  earthen  veflels  glazed  with  lead 
ihould  be  banifhed  from  the  manufaAory;  but 
not  thofe  o(  fay e me,  for  the  lead  which  forms  a 
part  of  their  glazing  is  vitrified  to  that  degree 
that  it  can  no  longer  be  attacked  by  the  acid. 

Let  tis  confider  a  little  on  each  of  the  principles' 
of  th6  lemon-juice  with  refpeft  to  fermentation. 
Stridlly  fpeaking,  none  of  thcni  is  feparately  ca- 
pable of  palling  mto  the  fpirituous  fermentation, 
and  not  even  into  tlie  acid.  The  extraAivc  mat- 
ter of  this  juice  tends  even  to  become  mouldy 
very  foon.  Neverthelefs,  when  they  are  found 
naturally  mixed  with  faccharine  juices,  fuch  as 
thofe  of  the  grape,  the  apple,  the  cherry,  -  elder- 
berries, &cc:  they  pafs  very  readily  into  a  ftate, 
which,  if  it  is  not  their  fpirituous  fermentation, 
is  at  leaft  a* ftate  which  enfures  the  common  pre- 
fervation  of  all  thefe  principles.  Let  us  take,  for 
example,  the  juice  of  the  currant,  which  is  one 
of  thofe  which,  on  account  of  the  excefs  of  their 
acid,  produce  only  a  bad  wide,  that  contains  lit- 
tle fpirit. 

This  juice  conlifts  of  mucilage,  gelatinous 
matter,  extract,  fugar,  the  citric,  malic,  &c. 
acids,  ^nd  water.  If  we  difpcrfe  it  fqr  fermenta- 
tion in  a  hot  feafon,  the  fermentation  takes  place 
only  in  a  very  languid  manner,  for  the  fugar, 
which  is  the  principal  agent  in  the  fpontaneous 
jmotion  of  the  fluid,  is  not  prefent  in  fufficient 
quantity  ;  but  if  we  fupply  it  by  an  addition,  we 
obtain  a  real  wine,  though  a  tart  one,  for  the  acid 
which  predominates  in  this  juice  leaves  us  no 
room  to  expert  any  other. 

In 
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Iti '  this  iviH^,  for  ctample,  and  all  others  of 
the  fame  kind^  it  appears  that  the  original  acid 
has  not  been  clianged,  at  leaft  not  perceptibly,  by. 
the  feimelitation  ;  fo  thatj  if  the  quantity  of  ci- 
tric acid  contained  in  it  before  its  fermentatioa 
i^erc  afcenained,  •  we  might  probably  find  it  en- 
tire in^  the  wine  ;  whilft  it  is  alfo  very  jJrobable 
that  the  ^unimy  and  extraiftive  particles  wouJd 
cither  not  be  found  again  in  the  wine>  gjronly  m 
a  very  inferior  proportion,  ' 

Now  if,  iniiead  of  flopping  the  fpirituous  fer- 
mentation of  the  juice  of  the  currant,  we  fliould 
qarry  it  pn  without  delay  to  the  acid' farmentak 
tion,  I  have  no  doubt  but  that  we '  fliould  ob-^ 
tain  a  currant-vinegar,  the  mucous  aitd:  cxtr^w:-- 
tive  principles  of  which  would  Qot  be  OKKne  fu£« 
ceptible  o£  any.  farther  alteration  than  tfcofc 
ivhich  enter  Into  the  compQlition  of  all  vinegars, 
which,  I  believe,  very  well  fupport  the  heat  of 
the  equinocS^ial  line.  Accotding  to  thefe  idcas^  it 
wdpld  be  proper  to  prepare  the  lemoi>-juice,  for 
fermentation,  by  the  addition  of  a  fmall  quan- 
tity of  f«gar,  to  carry  this  fermention  to  its  max- 
imum of  afoefcence,  and  t6  fubjeft  this  acetified 
juice  to  chemical  analyiis ;  and  who  can  fay  whe- 
ther theT citric  acid  might  not  be  found  to  exift 
entire  .after  the  fermentation,  as  ia  the  cafe  with 
the  tartar  ?  and  whether,  after  it  ha,s;  been  de- 
prived at  leaft  of  the  greater  part  of  thofe  prinei-^ 
pies  which  have  above  been,  lliewn!  to  be  obftacles 
to  its  cryftallization,  we  might  n<^t  be  able  *ta 
complete  its  purification,  either  by  meaas.^f  coil - 
centration  alone,  or  by  the  ^cid  pf  a  little  fpirtt' 
of  wine  ?  It  would  be  neceflary  that  thife  kind 
of  escpcriments  ihouid  be  repeated  in •  a  hot.cli- 

jnat*^ 


Digitized  by 


Google 


tff&      Ob/etvdtions  in  the  Preparation^  C^c. 

mate,  ahd  rather  upon  a  large  fcalc,  in  ordef  tdf 
obtain  more  determinate  refults  than  thofe  which 
I  obtained  at  Caftille. 

As  the  cryftallized  citric  acid  poflTefles  H  high 
degree  of  acidity,  I  thought  it  worth  i^hile  to 
compare  lemonade  made  with  thcfe  cfyftds  with 
kmonade  made  in  the  ordinary  manner  with 
tihe  frefh  juice  of  lemort.  The  lemon-juice  wai 
firft  tried^  and  it  was  found  that  the  quantity  r^-* 
quired  for  making  a  large  glafs  full,  well  fweet- 
encd  with  fugar,  amounted  to  8-9  drachms. 

We  have  fcen  above,  that  an  ounce  of  the  juicfl 
that  was  ufcd  in  the  foregoing  experiments  con- 
fined about  34  grains  of  citric  acid,  befides  a 
fmall  proportion  of  malic  acid.  A  fimilar  glafs 
of  lemonade  was  therefore  made  with  the  fame 
quantity  of  fugar  as  the  firft,  and  34  grains  of 
citric  acid.  The  lemonade  proved  to"  be  fuch, 
that  none  of  the  perfons  who  were  Called  to  com* 
pare  them  could  find  any  difference  between  thd 
two,  excepting  that  the  latter  had-a  iVm^what 
more  agreeable  flavour.  At  firfl"  wg  c6uld  not 
difcover  the  caufe  of  this  difference ;? I5ut  feafih  of 
the  perfons  prefent  having  tailed  fhem  leveral 
times,  it  was  agreed  that  the  ftrft  Teftionadd  had 
a  flight  degree  of  tartnefs,  which -was*  itt)V  peifi 
ceived  in  that  prepared  with  the  citdc  etcXd. 

This  difference  has  juftly  been  attri6ufed%>  th^ 
ftnall  quantity  of  the  aftringent  principle  6f  the 
lemon-juice.  In  fadV,  by  adding  a  few  dft)ps  of 
a  folution  of  iron  to  the  frefh  juice  of  lembrl^  and 
afterwards  faturating  them  with  potafh,  we  give 
it  that  vinous  colour  which  is  obferved  in  old  le* 
mon-juic^.  .     ,. 

It  is  undoubtedly  .to  this  aftringeUt  ^nhciple  of 
thie  lemon  that  we  are  to  attribute  thofe  griping 
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pains,  which  are   frequently  felt  in  the  bowels 
after  drinking  lemonadip. 

I  fhall  eonclude  this  memoir  by  defcribing  the 
method  qf  preventing  an  accident,  whiqh  may 
•pccur  in   making   experiments  upon  the   citric 
^id. 

If  we  have  employed  more  fulphuric  acjd  thdn 
was  required  for  faturating  the  bafe  of  th^  citrate, 
this  acid,  when  concentrated  by. the  evaporation, 
will  rea6t  upon  the  citric  acid,  and  even  feparate 
from  it  fome  of  its  carbonic  particles;  and. the 
mixture,  becoming  blacker  and  blacker,  'will  re- 
fufe  to  yield  any  cryftals.  This  excefs  of  iulphu^ 
ric  acid  may  be  remedied,  by  throwing  a  fmall 
quantity  of  chalk  into  the  mixture,  when  heated, 
end  afterwards  fihrating  it,  in  order  to  feparate 
the  fulphate  of  lime  thus  formed.  With  a  little 
practice,  we  may  eafily  learn  to  determine  the 
point  at  which  the  fulphuric  acid  is  almoft  fattj- 
rated,  in  ovd^^  that  we  may  not  neutraliM  theci* 
Jric  acid  aHo. 

See  Dlxi's  ]\/femoir  on  thisfuljeSi  iu  our  twelfth  volume, 

?LLVI.   -Lijl  of  Patents  for  Inventions^  &c. 

(Continued  from  Page  216.) 

-Ai?THONY  BowDEN,  of  Mellor,  Derbyfhir^, 
Cotton  Carder  and  Rover ;  for  an  engine  or  ma- 
chine for  batting  or  beating  and  cleaning  cotton. 
Pated  July  i,  1801. 

James  Manley,  of  the  townfliip  of  VVelton, 
in  the  paril})  of  Gre^t  Buclworth,  in  the  county 
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;|)alatme  of  G&cftcr ;  for  improvements  in  the  ma** 
nufafturing  of  fait.     Dated  July  i,  1801. 

Qborgb  Med  hurst,  of  Pcntonville,  Mid- 
dlefex,  Mathemiatical  Inftrument-maker  ;  for  im- 
provements of  certain  machines  for  wafhing  and* 
wringing  of  linen,  woollen,  wool,  cotton,  lilk, 
/velvet,  , -or  any  other  commodity  that  requires 
.wafhiag,  cleanfing,  or  fcouring.  Dated  July 
,3io>  1801. 

'  John  WiLKE^,,  of  Sheffield,  Yorkfhire,  Gun- 
fraith ;  for  a  method  of  making  felf  adding  cy- 
-lindcical  fprbg  ihuffers  upon  a  new  conftruttioft., 
widch  cut  ofF^  confine,  and  extingui/h,  the  fnuff 
at  .€ne  motion  •  Dated  July  la,  1801. 
•  Charlk«  Earl  Stanhope  ;  for  a  new  method 
cf  burning  chalk,  marble,  and  lime-ftone,  intb 
lime.    Dated  July  20^   1 801. 

William  Hoard,  of  Deptford,  Kent,  Shi^ 

•  chandler;  for  an  improved  portable  machihe  fqr 

.  manufailuring  ropes  and  cordage,  of  any  length, 

in  t  fhort  fpace  of  ground,  peculiarly  adapted 

for  (hipping.     Datc;d  July,  ^o,  i8ou 

Archibali)  Earl  of  Dundonald  ;  for  a  new 
method  or  methods  of  preparing  a  fubftitute  or 
fubflitut'es  for  gum-fenegal,  and  other  gimis, 
€Xtenfively  employed  in  certain  branches  of  ma- 
nu/i^Aurc,    Dated  July  31,  1801.       \K^\.' 

Mark  Brocone,  late  of  New  Town,  Ire- 
land, but  now  of  CooperVcourt,  Tower  -  HiUt 
London,  Efquire  ;  for  an  inftrument  or  engine 
poflefling  a  power  to  work  engines  or'ltUiffMftSs, 
whether  on  water  or  land,  or  for  otheP^ii^tofii^ 
to  which  th^  fai4  can  be  applied*    •vDn^it^Jfttly' 

31,    i8qI.  .      -\\U:iU^iI 

•'— '■ ^-^ .  '    .)- .i.::iy"jaiivai' 

frimtd  bj  NjpHets  and  SoV;  RedLion^Pairage^  F)9tt-SU-«0l,JU|Mlop» 
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XLVIL  Specification  of  the  Patent  granted  to  Mr. 
Jambs  Manley,  of  the  Townjhip  of  Wittoh^ 
in  the  Parijb  of  Great  Budwortb,  in  the  County 
Palatine  of  Chejlerj    Joiner  and  Engineer  \  for 

,  various  Improvements  in  the  Procefs  of  Manufac^ 
taring  Salt.    Dated  July  i,  1801. 

WITH   A   PLATE. 

1  O  all  to  whom  thefc  prefents  (hall  come,  &c. 
^ow  KNOW  YE,  thtit  in  compliance  with  the 
"faid  provifo,  I  the  ftid  James  Manley  do  hereby 
<lefcribe  and  afcertain  the  nature  of  my  faid  in- 
^Tention,  and  the  manner  in  which  the  fame  k  to 
'be  performed,  as  hereinafter  mentioned,  and  in 
'oi"der  the  better  to  explain  the  nature  of  my  in- 
rention,  I  think  it  neceflary  to  premife  the  fol- 
lowing obfervations : 

-  Every  kind  of  brine  which  is  ufed  for  falt- 
t  jt^dking  Contains  in  folution  a  quantity  of  earth, 
-df  ^rthyfalts/  Jtod  often  of  iron^  all  of  which  are 
.^^  VfeL.  XV.  P  p  liable 
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Kable  to  mix  with  the  fait  during  the  evaporation 
©f  the  brine,  and  to  injure  its  purity  unlefs  they 
are  removed.  Some  of  thcfe  itnpurities  may  be 
feparated  from  the  brine  by  the  mere  application 
of  heat,  but  others  are  more  difficult  of  fepara- 
tion.  In  the  method  of  feh-making  commonly 
pra(ftifed,  the  whole  procefs  of  boiling,  of  pun* 
fying,  and  of  evaporating  the  brine,  is  performed 
m  a  lingle  iron  pan,  heated  by  furnaces  placed 
beneath  it.  To  purify  the  rough  brine,  the 
method  ufually  followed  is  to  heat  k  for  a  certain 
time  fo  as  to>  fepar^te  part  of  the  earthy  and 
metallic  impurities,  and  likewife  to  continue  the 
evaporation  till  a  certain  quantity  of  fait  is  made^ 
aod  afterwards  both  to  fcum  off  from  tfcc  fiirface^  . 
and  to  clear  or  rake  out  from  the  bottom,  the 
earthy  aAci  metaHrc  impurities  as  often  as  is  judged 
to  be  necefPary.  Thefe  clearrngs,  which  contain  a 
large  proponion  of  fait,  are  thrown  away. 

In  the  above-mentioned  method  of  preparing 
the  brine,  a  great  qnantity  of  fuel  is  confumed  in 
bringing  it  to  the  rcquifite  heat,  and  affo  much 
labour  is  often  jrequircd  in  raking  out  the  clear- 
ings, and  alfo  a  certain  quantity  of  good  fait  is 
loft  therewith,  and  likewife  the  brine  k  fo  innper- 
fe<Slly  fr^ed  from  ks  earthy  contents^  that  a  large  ^ 
portion  of  them  ftill  remain,  which  durii^  the 
evaporation  either  mix  with  the  fait,  rendering  it 
Icfs  pure,  or  clfe  form  a  hard  earthy  cruft  on  the 
bottom  and  (ides  of  the  pan,  which  requirea  to  be 
often  removed  by  the  operation  of  picking,  to  the 
^eat  detriment  of  the  pan  itfelf. 

To  remove  and  leffen  tkcfe  inconvenience^ 
and  others  which  will  be  afterwards  fpeeified,  and 
to  improve  the  quality  of  the  manufaAured  articlt^ 
I  h^ve  invented  <uid  adopted  tl^  foUowipg  app%> 
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ratus,  and  proccfles,  which  conftitute  thte  fevcrat 
diftinft  headsof  improvement  of  which  my  inven-- 
don  coniifts. 

ift.  My  firft  head  of  improvement  coirfifts  m 
adding  to  the  •commoo  apparatus  for  falt-making 
another  pan  which  I  call  a  heating  ciftern,  or 
preparing-pan.  This  is  placed  contiguous  to  the 
common  faJting-pan,  and  is  heated  by  an  exten- 
lion  of  the  ^ues  frcwn  the  faid  faltirrg-pan,  and 
therefore  without  requiring  any  additional  fueL 
The  pre  paring-pan  may  be  made  of  iron,  or  any 
other  fiiitable  material,  and  of  a  form  the  beft 
adapted  to  different  lalt-works,  and  eirher  with 
•or  without  a,  cover.  It  Ihould  hold  at  leaft  as* 
fnuch  ferine  as  will  ferve  for  one  charge  of  the 
<alting-pan. 

•  The  conflruftion  of  tl%e  pans  will  be  explained 
by  a  reference  to  the  drawing  hereto  annexed 
or  fubjoined.  (Sec  Hate  XIV.)  Fig.  i,  is  the 
ground  plan  of  a  fairing-pan,  of  the  ufoal  form, 
wth  a  preparing-pan  adjoining  to  it.  a.  a.  a.  <u 
is  the  lalring-pan  •,  b.  b.  b.  b^  the  preparing-pan  ; 
€.  c.  c.  c.  flues  which  convey  the  flame  from  be- 
neath the  fairing-pan  to  the  preparing-pan  ;  </.  the 
chimney;  e,  a  damper;  f'/^f*/-  iire-doors  ; 
^.  ^.  ^.  ^.  grates.  The  arrows  ihew  the  courie  of 
the  fires  through  tlie  fkies. 

-  Tltefe  pans  may  be  ufed  in  the  following  man- 
ner :  (allowing  for  fuch  variations  as  may  he 
found  advifable  from  occafional  differences  in  the 
quality  of  the  brine,  or  the  particular  convenience 
of  the  manufa6turer.)  The  rougli  brine  in  the  • 
-ilate  in  which  it  is  pumped  out  from  the  well, 
or  drawn  from  the  refervoir,  is  to  l>e  fent  diretftly 
to  the  pre  paring-pan,  inftead  of  going  at  once 
iata  the  falting-pan,  which  is  dojie  in-the  prefcnt 
P  p  2  aiethod 
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method  of  manufacture.  The  rough  brine  isr 
then  heated  in  the  preparing-pan,  by  means  of 
the  fame  fire  which  is  heating  the  brine  already  in 
the  falting-pan.  The  rough  brine  by  being  thus 
heated  in  the  preparing-pan,  is  brought  without 
cxpence  of  fuel,  to  the  degree  of  heat  requifite 
for  depofiting  the  earthy  and  metallic  impurities- 
feparable  from  it  by  mere  heat.  Thefe  impurities 
fubfide  to  the  bottom,  leaving  the  brine  above 
them  clear  and  hot,  ready  to  be  afterwards  evapo- 
rated in  the  falting-pan  before  ufed,  as  fcx)n  as. 
this  pan  is  able  to  receive  it,  or  in  any  contiguous 
falting-pan.  The  clarified  brine  may  be  drawn 
off  from  the  fediment  by  a  fyphon,  or  by  any 
other  fuirable  method  ;  after  which  the  fediment 
is  to  be  let  otF  through  a  wafte-pipc  at  the  bottom 
of  the  preparing-pan,  and  the  whole  well  walhed 
out.  The  preparing-pan  is  then  to  be  filled  with 
frefli  brine,  and  heated  as  before,  by  the  feme  fire 
which  is  fupplying  the  falting-pan,  fo  as  to  pre- 
pare a  change  of  clear  and  hot  brine  for  a  fubfe^ 
quent  evaporation. 

The  improvement  in  the  procefs  of  falt-making^ 
which  I  have  here  fpecified,  will  fave  a  confider- 
able  quantity  of  fuel,  inafmuch  as  the  brine  may 
be  brought  in  the  preparing-pan,  without  any  ad- 
ditional expence  of  fuel,  to  the  fame  ftate,  for 
which  in  the  ufual  mode  of  manufafture  a  fire 
muft  be  kept  up  for  feveral  hours  under  the  lilt- 
ing-pan. 

The  above  improvement  will  hkewife  fave  much 
of  the  time  neceflary  to  the  procefs  of  evapora- 
tion, as  well  as  much  of  the  time  and  labour  now 
employed  in  clearing  out  the  fediment,  and  it 
will  contribute  to  leffcn  the  quantity  of  the  pick^ 
ings,  and  confequently  the  frec^uency  of  their 
removal. 

2d,  My 
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•  ad,  My  fecond  head  of  improvement  in  the 
inanufadlure  of  fait,  which  is  quite  diftinA  from 
the  firit,  is  to  add  to  the  brine  a  certain  quantity 
of  fixed  alkali,  efpecially  of  barillar  or  any  other 
fpecies  of  the  mineral  alkali,  whereby  leveral  of 
the  earthy  falts  contained  in  the  brine  and  not 
feparable  from  it  by  mere  heat  are  decompofed, 
and  the  earth  precipitated  in  the  form  of  a  fedi- 
ment,  which  may  be  removed  without  much  dif- 
ficulty.  The  quantity  of  the  alkali,  and  the 
time  at  which  it  Ihould  be  added,  muft  depend 
on  the  degree  of  concentration  of  the  brine,  and 
efpecially  on  the  nature  and  proportion  of  its 
contents,  and  as  thefe  differ  much  in  different 
fprings,  and  even  in  the  water  of  the  fame  fpring 
at  different  times,  they  muft  therefoi-e  be  left  to 
the  manufaAurer  to  determine  for  himfcif  accord- 
ing to  circumftanccs. 

3d,  My  third  head  of  improvement  in  the 
manufacture  of  fait,  which  is  quite  diftincSl  from 
the  two  former^  confifts  of  a  peculiar  method  of 
conftrudting  the  flues  for  conveying  the  iiame 
and  heated  air  of  the  furnaces  beneath  the  pans^ 
fo  as  to  lefTen  the  requilite  confumption  of  fuel. 
Many  attempts  have  been  made  at  various  times 
to  increafe  or  retain  the  heat  under  falt-pans  by 
means  of  circuitous,  angular,  or  otherwife  length- 
ened flues,  all  of  which  attempts  have  been  fruf- 
trated  by  the  heaving  or  rifing  of  the  pan,  when 
the  liquor  which  it  contains  is  fully  boiling,  which 
has*  allowed  the  flame  to  pafs  diredlly  over  the 
crofs  and  midfeather  walls  to  the  chimneys,  inftead 
of  circulating  through  the  flues. 

To  remedy  this  inconvenience  let  flue-plates 
be  formed  of  plates  of  iron  bent  to  an  angle 
lengthwife,   in  order  to  afford  a  face  or  flanch 

part. 
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part,  ta  be  ri vetted,  or  othcrwifc  fa&cncd  to  the 
bottom  of  the  boiler,  whilft  the  other  part  of  th» 
width  of  the  plates  prqje<%  downwards  from  the 
bottom  of  the  pan,  and  is  either  to  be  received 
loofely  in  a  groove  of  the  crofs  and  midfeather 
walls,  or  elfc  to  hang  down  for  fome  inches  be-^ 
jide  them.  By  this  method  the  flame  and  heated 
air  will  be  kept  within  the  flues,  notwithftanding 
the  rife  and  fall  of  the  pan,  and  the  advant^e  in 
faving  fuel  which  is  derived  from  the  circuitous 
courfe  of  the  flues  will  be  fecured. 

Figure  2,  exhibits  one  of  the  methods  of  ap^ 
plying  thefe  plates,  a^a.a.a.  is  the  falt-pan; 
b,  b.  b.  grates ;  c.c.  c.  flues  ;  d.  the  chimney  f 
e.  e.  e.  dampers ;  /././•  fire-doors.  The  dark  lines 
reprefent  the  iron  plates,  and  the  lighter  parts  on 
each  flde  reprefent  the  brick  partition  walls  of 
fupport,  between  which  the  f^tes  are  received 
loofely.  The  arrows  Ihew  the  courfe  of  the  fires 
through  the  flues. 

The  above  conftruiSion  may  be  applied  both 
to  falt-pans  and  to  pans  of  any  defcription  which* 
are  intended  to  bear  the  fire.  In  witnefs  where- 
of, &c. 


We  are  authorifed  to  inform  the  publick,  that 
the  above  patent  has  been  afligned  to  Meflrs. 
Swinton,  Bleafe,  and  Co.  Salt-manufa6lurers, 
near  Northwich,  Chefhire ;  and  we  have  been  de- 
flred  to  infert  the  following 

Remarks. 

When  we  confider  how  mucTi  our  knowledge 
of  chtmiftry,   and  of  the  various  arts  dependant 

upon 
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mpon  it,  has  been  of  late  years  increafed,  it  ap- 
pears extraordinary  that  the  manufacture  of  Salt, 
which  is  fo  entirely  a  chemical  procefs,  Ifaould 
have  been  fo  Kttle  improved  ;  and  that,  with 
little  variation,  the  procefies,  which  were  adopted 
more  than  a  century  ago,  ihauld  continue  to  be 
followed. 

The  attempts  which  have,  at  different  times, 
been  made  to  improve  this  manufedture,  have 
had  for  their  objedl  either  the  cBconomizing  of 
fuel,  or  the  produ<ftion  of  a  fait  of  increafed 
ftrength  and  parity.    The  former  objeA  has  been 
endeavoured  to  be  obtained  principally  by  vari- 
ations in  the  conftruiftion  of  the  flues  by  which 
the  heat  was  conveyed  under    the  evaporating 
pans;  the  latter  by  a  more  gradual  evaporation  of 
the  water  of  the  briue  j  in  order  to  form  a  fait 
poileifing    the    qualities  of   ^sy^falty   which  i& 
produced    by  a  very  flow  evaporation.      With 
this  view  a  procefs  viras  fome  years  ago  inftituted 
at  the  falt-works  at  Howden  Docks,  in  Northum-^ 
fccrland,    for  applying  fleam  to  the  bottom  of 
the  granulating  pans ;  but  it  was  on  trial  found 
£0  -complicated,  and  it  occalioned  fuch  a  con«> 
iidcrable  confumption  of  fuel,  that  it  was,  after 
fome  time,  difcontinued.     In  an  ingenious  paper 
of  Mr,  Hcadrick's,  o£  Glafgow,    prefented  to 
the  Highland  Sotiety  of  Scotland,  in  the  year 
3790,    and    which  obtained    the    prize    medal 
from  that  Society,  the  fame  idea  was  encouraged  i 
and  it  was  propoled  to  produce  a  flow  and  regular 
cry^lizatton  of  the  fait,  either  by  a  water-bath, 
or  fey  the  application  of  ftcam  to  the  bottom  of 
the  pons  in  which  the  fait  was  granulated.     Here 
agaiot  the  esspcace   c^f  fuel  was  not  fuiKciently 
v  confidered. 
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confidered.  The  objedt  of  the  prefent  patentee 
is  to  combine  OBconomy  in  fuel  arid  time;  and 
at  thelapie  time '  to  enable  the  manufacturer  to 
produce  a  (alt  poffeffing  a  fuperior  degree  of 
purity,  and  more  completely  freed,  from  all  the 
earthy  contents  of  the  brine.  It  is  a  faft  well 
known  to  chemifls,  that  if  carbopate  of  lime  hai 
an  increafed  quantity  of  carbonic  acid  added  to  it, 
it  is  rendered  loluble  in  water.  '  Lime,  thus  fu- 
perfatufated  with  carbonic  acid,  exifts  in  greater 
or  lels  proportion  in  all  brines.  By  the  applica- 
tion of  a  moderate  degree  of  .heat,  from  loo^'taf 
120'  of  Fahrenheit,  a  portion  of  the  carbonic  acid 
quits  the  lime,  which',  being  thus  render^  no 
longer  foluble  in  water,  is  feparated.  Where  it 
exifts  in  fmaller  quantity  in  the  brine,  it  is  never 
removed  ;  but  is  left  in  the  pan  and  mixed  with 
jthe  fait,  which  is  afterwards  formed  :  when  in 
larger  quantity,  part  of  it  forms  a  fcum  on  the 
lurface  of.  the  brme,  part  fublides  tc  the  bottom 
of  the  veliel  in  which  it  is  contained*  ^  In  the 
ulual  mode  of  manufadluring  fait,  m  which  thi 
jwhole  procefs  of  granulation  is  carried  on  in  one 
pan,  Qotwith {landing  the  pains  taken  to  fcum  this 
carbonate  of  lime  frem  the  furface  of  th^^ ferine, 
pr  rake  it  from  the  bottohi  jof  the  .pan,  a  good  - 
deal  muft  ft  ill  be  left  in  the  pan,  and  mnft  mix 
with  the  fait  ^s  it  granulates,  thereby  corifidcrably 
jieflening  its  purity.  The  apparatus  of  the  prefent 
patentee  obviates  this:  evil,  whileitattKtfariie.rimfc 
iaves,  all  the  fqel  and  time  requjrcd  by  theiold 
procefs  to  effetSt  the  feparatioh.  6t  the  catbdnatB  ' 
pf  hme,  all  the  labour  eitipktycd  in  ciearingJout4 
as  it  is  called,  and  all  the  faltjwhich  isroeceflaril? 
raked  out  with,  the  ckaripgs-  ,  I£  .the  brine^.as  it 
^,:  V  *  very 
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very  frequently  docs,  contains  alfo  any  carbonate 
of  iron,  the  acid  is  here  expelled  at  the  fame 
degree  of  heat,  as  from  the  fuperfatu rated  car- 
bonate of  lime ;  the  oxyd  of  iron  fubfides  to  the 
bottom  of  the  pan  ;  and  the  brown  or  yellow 
tinge,  which  the  prcfence  of  a  very  fmall  propor- 
tion of  iron  gives  to  a  large  quantity  of  ialt,  is 
avoided. 

A  further  advantage  derived  from  this  plan,  is^ 
that  by  the  evaporation  which  takes  place  in  the 
xefining  pan,  a  portion  (probably  a  confiderable 
one)  of  the  fulphate  of  lime,  contained  in  all 
brines,  muft  fubfide  in  this  pan,  which  is  readily 
wafhed  out  with  the  carbonate  of  lime,  and  oxyd 
of  iron  :  confequently  a  large  part  of  that  hard 
earthy  cruft,  which  conftantly  forms  in  the  bot- 
tom of  the  pans,  called  by  the  workmen  pan-^ 
fcrauh  or  pickings  is  prevented  from  being  depo- 
rted on  the  bottom  of  the  granulating  pan.  The 
proccfs  of  the  patentee  for  efFcding  thefe  dif- 
ferent objeAs  by  means  of  his  preparing-pan,  which 
is  confidered  by  far  the  moft  important  part  of  his 
invention,  has  been  found  completely  to  fucceed. 
He  not  only  avoids  the  neceffity  of  clearing 
out  the  earthy  and  metallic  matter,  which  in  the 
old  procefe  was  deported  in  the  pan,  in  which 
^the  fait  was  granulated;  but  he  is  enabled  to 
make  in  a  pan  of  the  fame  iize  one  lixth  more 
fait;  and  that  too  of  fuperior  quality,  in  the  fame 
fpace  of  time;  while  he  has  a  iaving  o  one 
fourth  of  the  fuel  formerly  expended- 
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XLVni.  Sp^CfJjcathn  of  the  Ptttent  granted  ti^ 
James  Anderson,  of  Mounie^  in  the  Shire  of 
Aberdeen^  Doff  or  (f  Laws,  for  a  Method  oj  oeco^ 
iiom  zifis;  Fust  in  the  heating  of  Houfes,  ana  for 
imf^toting  the  Conftruffton  of  Hoi-houfes  by  a  ne^ 

'     Application  of  known  Principles. 

Dated  February  10,  1801. 

1  O  all  to  whom  thefe  prefents  fhall  come,  &c. 
Now  iLNOW  YE,  that  in  compliance  with  the 
faid  proviio,  I  the  laid  Jiames  Anderfon  do 
hereby  declare  that  my  faid  invention  is  de- 
fcrib^d  In  manner  following;  that  is  to  fay:  let 
^e  heited  fmoke,  its  it  iflues  from  the  fire,  be 
condu^d  into  a  thattiber  that  will  be  moft  com- 
modioufly  fittia^ed  beneath  the  floor  cf  the  houfe 
W  apart  meiit  intended  t6  be  heated ;  exteiidmg 
the  whole  of  its  length  land  width,  if  it  can  conve- 
niently be  done,  leaving  only  a  vactiity  between 
the  iiiner  fide  of  the  wall  of  the  houfe  and  the  wall 
bf  the  fmofee-chamber,  all  round,  erf*  two  feet  or 
thereaboitts ;  no  prcciie  nice*ty  as  to  its  dimenfibns 
beirtg  requifite ;  the  chamber  for  the  fmoke  may 
be  of  any  form  of  dimenfions  fo  as  to  fuit  the 
fituation,  and  from  two  to  fix  feet  or  more  in 
depth,  as  circumftances  will  admit  (the  deeper  al- 
ways the  better) ;  and  the  roof  of  it  ought  to  be 
-below  the  level  of  the  floor  of  the  houfe  or  apart-' 
ment  intended  to  be  heated,  fo  as  to  leave  a  va- 
cuity there  of  one  foot,  atleafl:,  in  depth,  and  if 
two  feet  or  more,  fo  much  the  better.  The  roof 
and  fides  of  this  fmoke-chamber  fhould  be  made 
air-tight,  and  may  be  conftrufted  of  plates  of 
metal,  QX  any  other  matter  that  is  capable  of  bear- 
ing 
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,ing  heat,  and  oif  eafily  tranfmitting  -  it,  and  of 
\bcing  made  air-tight.  The  grate  where  the  fuel 
'.is  to  be  confumed  ought  10  be  placed  lower  than 
,the  floor  of  this  chamber,  if  it  can  conveniently  he 
,donc,  (but  this  is  not  indifpenfably  neceflary), 
and  the  chimney  leading  from  the  iire  ought  to 
rife.Bpwards  within  the  fmoke-chamber  till  it 
;reach  withm  about  one  foot  of  its  roof,  where  it 
ihould  be  difcontinued  and  left  open,  having  a 
fpark-ftone  or  cover  laid  over  it  to  fpread  the  hear. 
The  chimney  for  carrying  the  fmoke  from  this 
chamber,  and  for  making  the  fire  burn,  fliould 
communioate  with  the  chamber  near  the  floor  or 
.bottom  of  that  chamber,  and  in  no  other  place, 
unlefs  oceafionaUy  for  particular  purpoies,  by  an 
oipening  formed  into  it  immediately  below  the  roof 
of  the  ftnoke^chamber,  which  is  fhut,  in  general, 
by  means  of  a  valve  that,  can  be  opened  at  plea- 
fure,^  This  chimney  may  either  rife  direcftly  to 
ithe  height  of  the  building,  without  interruption, 
,or  it  may  be  made  to  open  into  a  fucceiJion  of 
.chambers  of  a  fimilar  conftru<ftion  to  the  fmofce- 
chamber  juft  defcribed,  as  far  as  refpecfts  the 
tranfmifiion  of  the  fmoke,  though  they  may  be 
varied  in  all  oi^her  refpefts  to  iuit  the  circum- 
ftances  of  the  cafe^^  infinitum ; .that  is  to  fay:  thefie 
chambers  may  vary  in  fize,  fhape,  and  proportions; 
in  pofition,  being  eitlicr  above  or  below,  or  upon 
the  fame  level  with  the  original  chamber,  and  fo 
on.:  But  although  the  beft  polition  for  the  fmoke- 
chamber  be  direAly  beneath  the  building  to  be 
heated,  yet,  Ihould  obftrufticxis  prevent  this,  it 
may  be  placed  without  it,  or  under  iome  other 
.building,  as  near  tlie  building  that  is  to  be  heated 
as^may  be. 

Q  q  2  Connected 
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Conneftcd  with  the  original  fmoke-chamber, 
there  may  be  formed  another  of  an  auxiliary 
fort,  which  fhould  alfo  be  air-tight  in  the  roof 
'and  Itdes*  This  auxiliary  fmoke-chamber  fhould 
communicate  with  the  firft  by  means  of  two  pipes, 
that  can  be  clofed  or  opened  at  pleafure;  one 
pUced  immediately  above  the  floor,  and  the  other 
next  the  roof  of  the  principal  fmoke -chamber; 
and  it  Ihould  alfo  communicate  with  the  open  air 
by  another  opening  or  pipe  ifluing  from  the  bot- 
'tom  of  that  auxiliary  chamber.  This  laft  pipe 
ought  to  have  a  valve  to  ftop  or  open  at  plealure, 
and  (hpuld  always  be  clofed  when  the  fire  is 
burning,  and  opened  whenever  it  is  extinguiflied, 
the  lower  opening  into  the  principal  fmoke- 
chamber  being  clofed  at  the  fame  inftant  that  the 
c other  is  opened ;  and  if  there  b©  no  auxiliary 
fmoke-^chamber,  an  opening  of  thi^  ibrt  muft  be 
made  into  the  principal  fmoke-chambcr.  Either 
.at  the  top,  or  in  any  other  convenient  part  of  the 
chimney,  Ihould  be  fitted  a  valve  or  fio|^er, 
which  admits  of  being  opened,  or  pcrfeAly  clofed, 
at  pleafure.  When  clofed,  it  will  ftop  circula- 
tion, and  foon  extinguifh  the  fire.  Whenever  it 
is  clofed,  the  air-hole  of  the  furnace  (if  the  heat 
be  not  required  for  another  chamber)  ought  alfo 
to  be  clofed,  and  the  iire  will  then  be  infhmtly 
extinguifhed  ;  and  the  chamber  being  fiill  of 
heated  fmoke  will  gradually  tranfmit  that  b^t 
through  its  cover  and  fides  to  the  air-chamber 
which  furrounds  it«^  the  hotteft  part  of  the  air  thus 
heated  will  rife  to  the  top.  As  the  heat  in  the 
fmoke-chamber  gradually  abates,  it  will,  of  courfe, 
contract  in  bulk;  and,  by  thus  forming. a  kind  of 
vacuum,  mufi:  then  draw  in  a  fupply  qfiaithma 
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the  auxiliary  fmoke-chamber  to  fupply  that  want. 
As  the  higher  opening  into  that  chamber  alone  is 
now  open,  it  muft  draw  in  now  only  the  hotrcft 
part  of  the  air,  while  the  air  from  without  is 
drawn  into  the  bottom  part  of  the  auxiliary  cham- 
ber ;  and  as  it  will  continue  to  occupy  the  lowrft 
place,  no  cool  air  can  be  drawn  in,  until  tlic 
vrhole  of  the  heated  air  ihall  be  exhaufted. 

The  vacuity  immediately  above  and  around 
the  principal  fmoke-chamber  is  intended  for 
an  air-chamber ;  the  floor  above  which,  and 
its  fides  all  over,  muft  be  impervious  to  air 
or  water,  and  may  be  formed  of  flooring  tiles 
or  ftone,  or  any  other  material  proper  for  fuch. 
cafes  that  can  be  got  cheapeit  at  the  place. 
From  this  air-chamber  let  a  pipe  or  pipes  pafs 
into  the  apartment  intended  to  be^  heated,  that 
can  be  opened  or  clofed  at  pleafure,  and  that 
can  admit  at  pleafure  alfo  of  being  opened 
either  immediately  below  the  floor,  or  at  any 
greater  depth,  fo  as  to  allow  air,  more  or  lefs 
heated,  as  ihall  befl:  fuit  the  purpofe,  to  pa& 
into  the  apartment  intended  to  be  heated.  This 
heated  air  may  (when  thus  admitted)  be  either  al- 
lowed to  fjpread  in  the  apartment  immediately 
above  the  floor,  fo  as  to  heat  the  whole  of  the 
apartment ;  or  it  may  be  conveyed  nearly  to  the 
roof  before  it  is  let  loofe,  fo  that  the  upper  part 
of  the  apartment  may  be  heated  to  a  great  degree 
without  afFedling  the  lower  part  of  it,  if  it  ihould 
be  fo  required. 

ConneAed  with  the  jur-chamber  may  alfo  be 
an  auxiliary  air-chamber,  capable  of  retaining 
the  heated  air ;  between  which  two  chambers, 
-there  fliould  likewifc  be  a  communication  by 
means  of  a  pipe  i  and  this  auxiliary  air-chamber 

ihould 
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ihould  dlfo  coiAmuuicate  With  the  commoo  ak 
hy  an  opening  jufl:  above  the  floor  of  it  in  the 
loweft  place,  and  no  where  elfe.     The  pipe  that 
communicates  between'  the  air-chaniber  wd  its 
auxiliary,  (hould  be  fo  made  as  that  the  end  of 
it  which  enters  into  the  principal  chamber,  (hould 
i)e  placed  juft  above  the  floor,  and  the  other  end 
of  ir  fhould  open  into  the  auxiliary-chamber  high 
Hip,  very  near  the  upper  part  lof  ,it,  and  ihpuld 
-i>ever  be  clofed.     In  confcqufenct  of  this  arrange- 
{mcnt,  when  the  air   in  the  .principafl  chamber,  or 
:Ji€ated  air,  comes  to  be  heated ^  if  the  pipe  com^ 
,municating  with  the  » apartment  above  =  be  kept 
4hut,  then  as  the  air  expands  in  conlequcnce  of 
the  heat  a6ling.  on  it  from  tlie  fmoke-chamber 
below,  the  coldefl:*  part  of  the  air  in   that  air- 
chan^ber.will  be  forced  to  pafs  into  the  auxiliary 
air-chamber,  which,  in  its  turn,  will  force  fome 
from  thence  into  the  open  air.     In  this  way,  after 
'the  cold  air  is  all  dilcharged  from  the  principal 
air-cbaottber,  fome  part  of  the  heated  air  will  be 
driven  into  the  auxiliary  air-chamber,  in  which, 
aflfiming  the  higheft  place,  it  will  there  be  re- 
tained, forcing  the  colder  air  below,  to  pafs  oiit 
into  the  atmolphere.     This  procefs  muft  be  con- 
tinued as  long  as  the  air  in  the  iAternal  air-cbamr 
ber  continues  to  augment  in  heat,  but  when  a 
portion  of  that  heat^  air  is  let  off'iiDjto  the  apart- 
ment above,  or  when  the  fire  is  flackened  foas 
to   communicate .  no  more    heat  to  it,  then   in 
that  cafe  a  fuftion  will  be  made  from  the  inner 
chamber  fo  as- to  draw-  in  air  from 'the  auxiliary 
-air-chamber;    but  asi  the  pipe-  opens   fnto  tlie 
higher  part  of  the  chamber,  it  will  draw  back  only 
the  hotteft  partof  theair  in  it,  and'foon  it  will 
continue. to  dcaw  back  the  fuperjBupus  air  foias  to 
:  .  '  derive 
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dinve  the  (vKole  behefit  of  it  without  any  wafte 
tvhatevet.  But  altlipugh  this  auxiliary  air-cham* 
htv  will  be  of  J^rfeat  utility,  it  may,  ncvertheiefs, 
be  difpenfed  with  if  the  <^wner  fo  chufcs;  but  th<^ 
Opening  intd  the  air-chamber  below  is  indifpjn- 
fable.  '         '  '     ^ 

If  the  apartment  placed  above>  and  commu^ 
tti<iating  with  the  principal  chamber  of  heated 
air,  b^  intended  to  be  employed  as  a  hot-houlei 
its  walls  ought  to  be  made  of  glafs  all  round,  if 
circumftances  will  admit  of  it,  on  the  north  m 
well  as  t^u-ards  all  other  points  of  the  compafs^ 
thus  to  obtain  not  only  the  benefit  of  the  fun'« 
heafc  Ui  the  fulkft  extent,  but  alfo  to  obtain  as 
rtiuCh  jight  as  pdfllble^  which  is  of  the  utmoft 
titility  t6  plants  of  all  kinds,  as,  witbout  it,  thef 
carina  b^  |)rtfefved  in  good  health.  The  wholt 
IhbuM  fee  InaAe  ^if-tight.  The  under  part  6f 
e^cH  Of  the  ffbnt  glaffes  Ihould  be  fo  formed  as  to 
admit  of  being  opened,  orta  fhtrt  quite  clpfe  at 
pleafure. 

A  tpiNr  ^i  windows,  or  air-hoks,  that  admit 
of  being  bpefned  at  pleaiiire,  fhould  be  placed 
alohg  the  North,  or  other  iides,  towards  the 
top,  with  this  fingle  variation,  that  tliey  fhouW 
be  made  to  open  alternately  from  below,  riling 
upwards,  or  from  above  falling  downward,  but 
fo  as  always  to  admit  of  being  Ihut  fo  clofe  as  to  ht 
^ir-tight.  Thefe  openings  are  to  ferve  the  pur- 
pofe  of  emitting  the  air  at  pleafure,  and  aflifting 
in  Ventilating  the  houfe*  The  edges  of  the  doot 
ftiould  be  alio  fo  made  as  to  fhut  quite  clofe. 

For  the  purpofe  of  a  pinery,  or  vinery,  or 
peach-houfe,  and  moft  pther  jufes  to  which  a  hot- 
houfe  is  ufually  applied,  the  roof  of  the  apartment 
{in  other  words  the  hot-houfe)  fhould  be  placed  ir^ 

a  hoxi* 
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a  horizontal  pofition,  or  nearly  fo^  fomething  lik^ 
the  ceiling  of  an  ordinary  apartment,  only  that 
tliat  cieling  fhould  be  made  of  glafs  inftcad  of 
plafter,  and  fhould  be  fixed  to  the  joifts  above^ 
and  made  altogether  air  tight.  The  vines  or  other 
fruits  intended  to  be  forced  may  be  extended  clofe 
under  the  glafs.  The  bed  in  the  ftove  fhould  be 
railed  fo  high  as  to  be  as  near  the  roof-glafles  as  the 
leaves  of  the  plants  in  it  will  permit.  Pipes  of 
different  lengths,  which  may  be  opened  or  fhut 
At  pleafurc,  ought  to  be  pafled  through  the  upper 
part  of  the  hot-houfe  for  the  purpofe  of  letting  off 
the  heated  air  to  that  degree  wnich  fhall  be  deemed 
eligible  at  the  time,  and  fhould  reach  to  that 
tlepth  in  the  houfe  that  fhall  be  thought  proper, 
for  the  purpofe  of  regulating  the  heat  of  the 
fl:ove,  and  keeping  up  an  equality  of  temperature 
at  all  times  without  any  attendance  from  the 
gardener.  The  flove  being  firfl  made  air-tight 
every  where,  let  a  pipe  be  placed  in  the  floor, 
communicating  diredly  with  the  chamber  oiF 
heated  air  below  ;  and  let  the  top  of  that  pipe  be 
clofed  by  means  of  a  light  valve  that  opens  up- 
wards. Let  another  pipe  be  placed  above,  that 
may  communicate  with  the  open  air,  if  judged 
proper,  having  a  light  valve  upon  its  upper  end 
opening  upwards  alio.  Let  an  opening  be  then 
made  into  the  itove  near  the  floor,  fo  as  to  admit 
a  free  communication  by  that  means  with  the 
open  air ;  lift  up  then  the  valve  of  the  bottom 
pipe,  the  heated  air  will  rife  upwards  through  it 
into  the  ftove,  gradually  filling  it ;  while  the  cod 
air  that  was  in  the  chamber  is  imperceptibly  driven 
©AT  through  the  opening  below  into  the  atmo- 
fphere. 
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When  the  ftove  has  gradaally  acquired  the- 
degree  of  heat  required  (fay  ninety  degrees  of^ 
Fahrenheit'sthermometer),  (hut  the  openingbelow, 
and  all  others,  quite  tiofe.  The  hot-houfe  being 
now  air-tight,  it  muft  follow^  that  if  tnore  heated 
air  arifeS. from  below,  it  will  tend  to  expand  the 
air  already  in  the  hot-houfe;  in  other  words,  td 
taife  the  tebiperature  above  ninety  degrees.^  But 
incoiifequence  of  that  expanlive  effort  from  with^ 
in,  ah  effort  will  be  felt  to  clofe  the  lower  valve 
(as  isielt  in  a  bellows  when  the  two  handfes  are 
prefled  together),  fo  that  no  more  heated  air  can 
find  accefs  by  that  means.  The  fartie  expanfive 
effort  will  have  ^  neceffary  tendency  to  open  the 
tipper  valve,  and  thus  heated  air  will  be  allowed 
to  efcape  until  the  air  in  the  chamber  has  come 
into  an  equilibrium  with  that  df  the  atmofpliere  ; 
or,  in  dther  words,  till  it  be  at  ninety  degrees, 
i!it*  which  temperature  alone  it  eVer  can,  as  thu^ 
tcgulaftedi  attain  that  equilibrium. 

If,  however,  from  the  coldnefs  of  the  night4 
air,  df  from  any  other  caufe,  the  heat  df  the  ftov6 
fliould  be  diminilhed,  fo  as  to  fall  below  ninety 
degrees,-  the  bulk  of  the  air  in  it  will  be  at  the  fame 
time  cdntrdAed^  and  a  kind  of  vacUum  be  expe-* 
Henced,  In  that  cafe,  in  confeqUence  of  fhe 
fu<ftiori  iriwirds,  the  upper  valvfe  would  be  firmly 
clofed,  fd  that  no  cold  air  cati  be  there  admitted  ; 
imd,  from  the  fame  caufe,  the  lower  Valve  will  be 
Opened  fo  as  to  admit  heated  air  again  from  below. 
In  this  wavj  as  foon  as  the  temperature  fhall  at- 
tain the  nmetieth  degree,  or  fuch  dther  regulated 
degree  of  heat  as  flmll  have  been  fixed  upon,  the 
lower  valVe  would  be  clofed, and  thus  an  equal  tem- 
perature Wduld  be  kept  up  within  the  houle  at  all 
.times,  whatever  irariations  might  take  place  in  the 
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atmofphere,  wit  bout  the  attendance  of  any  perfort 
i^hatcver.  If  care  be  taken  to  keep  up  the  heat 
in  the  air-chamber  abore  ninety,  or  the  regulated 
degrees,  and  provided  the  apartment  above  it 
(the  ftove)  be  perfeftly  air*tight,  the  variation  of 
heat  that  could  prove  hurtful  to  the  tendereft 
plant  could  never  be  experienced. 

In  the  vinery,  peach- houfe,  and  others  that 
require  nearly  a  fimilar  temperature,  where  the 
fun  becon.es  the  principal,  if  not  the  fole  fourge 
of  heat,  an  auxiliary  chamber  ought  alfo  to  be 
provided  for  receiving  the  heated  air  when  thete  is 
an  excefs  of  it,  and  rcftoring  it  back  again  during 
the  night-time,  when  the  cold  or  other  circum- 
fiances  render  the  contraction  within  fenfible. 
This  auxiliary  chamber  Ihould  be  conftrudled  e»- 
adHy  in  the  fame  manner  with  thofc  already  de- 
fcribed.  In  this  cafe  alfo,  as  in  the  former,  though 
the  pipe  of*  communication  opens  alfo  into  th^ 
auxiliary  chamber  near  its  roof,  it  ought  to  be 
made  to  ilfue  from  the  hot-houfe  itfelf,  either 
higher  or  lower  at  pleafure,  which  may  be  ef- 
fedted  by  fitting  upon  its  orifice  pipes  of  different 
lengths.  As  it  may  be  convenient  to  rear  vines 
entirely  on  the  outfide  of  the  houfe,  proper  open- 
ings ought  to  be  provided  for  introducing  the 
vines  from  without,  and  for  withdrawing  them  at 
pleafure.  Thefe  openings  may  be  made  either 
rimmed iately  under  the  roof  of  glafs,  or  occa- 
iionally  jult  above  the  floor  of  the  hot-houfe,  as 
-Ihall  fuic  the  inclinatio^i  of  the  owner.  They 
iliould  conliit  of  horizontal  flits  of  a  length  and 
•depth  fufficient  to  admit  of  the  flioots  being  pafled 
•  through  them  witli  eafe,  and  admit  of  being  clofed 
cither  with  a  cafe  with  glafs  in  it,  or  a  wooden 
frame,  the  openings  between  th^   ihoots  being 
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clofed  up  with  foft  mofs,  clofe  rammed,  fo  as  to 
be  air-tight,  or  with  a  plafter  of  grafting  loam, 
or  any  other  foft  material  that  is  lit  to  prevent 
the  paflage  of  the  air  without  too  much  cramping 
the  fhoot. 

Peaches  add  cherries,  which  require  the  influ- 
ence  of  the  open  air  in  the  winter,  may  be  raifed 
in  large  tubs  or  boxes  that  admit  of  being  re- 
moved; and  if  the  ftems  be  trained  perpendicu- 
larly, nearly  as  high  as  thfe  horizontal  roof  glafs, 
and  then  bended  over  and  trained  horizontally, 
they  may  be  admitted  into  the  houfe,  or  with- 
drawn from  it  through  horizontal  flits  fimilar  to 
thofe  above  defcribed,  which  admit  of  being 
clofed  in  the  fame  manner. 

For  the  purpofe  of  forwarding  lettuce,  or  other 
low-gFow'ing  plants  in  winter,  or  ftrawberries  early 
in  the  fpring,  let  a  let  of  frames  be  provided,  con- 
lifting  of  open  fpars  ftrong  enough  to  fupport  the 
weight  that  is  to  be  put  upon  them  ;  each  of  thefe 
frames  fhould  be  of  fuch  dimenfions  as  to  hold  three 
rows  of  pots  of  the  ufual  lize  for  that  purpofe,  and 
of  a  length  the  whole  width  of  the  houfe,  wanting 
two  feet  or  thereabouts.  A  fet  of  pans  or  boxes, 
made  of  any  light  material  that  can  hold  water, 
and  having  edges  turned  up  one  inch,  lliould  be 
provided  to  be  laid  on  thefe  frames,  and  into  thefe 
pans  or  boxes  the  pots  fhould  be  placed.  Thefe 
frames  may  be  fnfpended  from  the  ceiling  or  roof 
of  the  chamber  by  means  of  cords  pafled  over 
puUies,  fo  as  to  admit  of  being  raifed  or  lowered 
into  a  warmer  or  cooler  region  of  the  chamber  at 
pleafure.  ^  The  plants  may  be  fupplied  with 
moifture  by  pouring  water  into  the  pans  without 
lowering  them,  and  the  fruit  may  be  feen,  without 
Roving  thcm^  through  the  glafs  above. 

R  r  2  Hitherto 
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.  Hitherto  it  has  bpen  the  practice  to  have  no  hot- 
houfes  of  more  than  on^  fl:agc  or  ftory  in  height^ 
but  upon  the  pref<nt  plan,  in  fituations  wherp 
they  can  be  fecur^d  frofn  effedls  of  wind,  nothing 
is  to  prevent  them  from  being  of  two  or  more 
jftages  or  ftories;  and  where  this  c^i>  be  fafely 
done,  it  will  prove  a  cpnlidcrable  faving  on  ac- 
count of  the  roof.  la  that  f:afe,  all  the  difference 
that  will  occur  between  the  firft  and  higher 
;ftages  ia,  that  tht  floar  of  theft  laft,  as  well  ^ 
the  toof,  will  be  of  glafs.  A  foot-path  of  wood 
pr  grating  for  the  gardejper  Ihould  be  always,  in 
.that  cafe,  formed  along  the  infid^  of  the  north 
wall,  having  a  flight  rail  o|i  the  iplidci  of  about 
three  feet  high,  like  the  rough  tree  of  a  |hip,  or 
-otherwife,  tp  guard  againft  accidents ;  and  a  loofe 
-fieal  ought  alio  to  be  provided  to  be  ilioved  along 
to  the  top  of  the  joifts,  when  wanted,  as  a  plat-i 
form  for  the  neceflary  purpoft s.  Over  the  higheft 
ftage  or  ftory  muft  be  thrown  a  roof,  the  ibuth 
jlide  of  which,  and  the  eaft  and  weft  ends,  piay  hti 
made  of  glafs,  and  the  north  fide  either  of  glaf^ 
pr  proper  opake  materials.  This  may  be  fo  con-! 
ftrudled  as  to  be  employed  for  the  purpofe  of  a 
yinery,  and  at  the  fame  time  of  a  refervoirrcham- 
ber  for  heated  air,  which  may  be  freed  from  its 
Superfluous  heat,  when  that  becomes  too  great, 
by  means  of  a  tube  from  the  top,  which  admits  of 
being  opened  or  clofed.  at  pUa'tire. 

With  a  view  to  obviate  the  bad  effects  that  might 
occafionally  refult  from  too  great  a  degree  of  heat 
an  the  higher  regions  of  the  hot-houle,  continued 
too  long  through,  accidental  inadvertence  in  the 
gardener,  the  following  apparatus  may  be  v^fed. 
STake  a  bladder,  or  other  tlexible  bag,  that,  is  im- 
pervious to  air^  turn  the  moutia  of  it,  while  it  ia 
:    '  '  open. 
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fppen,  upwards,  and  heat  it  then  to  a  confideraWc 
degree  before  a  fire,  or  otherwife;  when  it  has  been 
ix\ade  to  attain  a  degree  of  heat  higher  than  that 
of  the  hot-houfe,  tie  the  neck  cloie  while  it  is  not 
yet  fully  diftended,  though  nearly  fo,  taking  care 
prcvioufly  to  fix  a  firing  to  the  bottom  of  it,  by 
tying  in  a  part  of  it,  or  otherwife.  Then  attach 
it  to  fome  fixed  objeft ;  afterwards  bring  the 
houfe  to  a  proper  degree  of  temperature,  and 
while  it  is  in  that  ftate  faften  the  firing  that  pro- 
;Ceeds  from  the  bag  tight  to  fome  other  objeA, 

•  the  conf^quence  muft  be,  that  when  the  heat 
augments  the  bag  will  become  more  diftended, 
^d,    confcquently,    will  augment  in   diameter, 

^nd  contraA  in  length,  foas  to  tightei^  the  cords, 
.arid  when  the  heat  abates  it. will  become  mor^ 
;  flaccid,  and  of  courfe  flacken  the  cords,  fo  that 
^ this  may  be  employed  as  a  moving  power  to  open 
or  clofe  a  valve  as  it  contrails  or  dilates;  and  it 
ivill  ncceflarily  regulate  the  heat  of  the  houfe  by 
its  fpontaneous  movements,  without  requiring  at- 
tention frotn  any  one. 

For  the  purpofe  of  agitating  the  air  in  the 
Jioufe  at  pleafure,  without  the  neceflity  of  in- 
troducing air  from  without,  and  for  many  other 
indifpenfable  purpofes,  the  following  appara- 
tus   has  been   contrived  :  —  Make   a  cylindrical 

•  box  of  a  conftruction  fin.iilar  to  that  of  a  drum  ; 
pafs  through  it  length-wife  an  axle,  carry- 
ing arms  of  thin  wood,  or  oti.er  light  and  firm 
material,  to  aft,  when  put  in  motion,  as  a  fan. 
This  axle  is  to  be  properly  fupported  at  each  end, 
rSnd  in  fuch  manner  as  to  leave  an  opening  at  one 
pr  both  of  the  ends  for  the  purpofe  of  admitting 
^ir  to. the  fan.  The  fan  may  be  moved  by  means 
f)f  a  ftmple  handle,  or,  if  greater  velocity  is  wifhed, 
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by  a  large  wheel  at  one  end,  afting  upon  a  pinion 
upon  the  end  of  the  axle,  or  by  a  large  fticeve 
adling  upon  a  fmall  one,  conne<fted  together  by 
a  band,  belt,  or  chain.  On  one  lide  of  the 
cylindrical  part  of  the  drum  leave  an  opening  for 
the  paflTage  of  the  air  when  the  fan  is  in  motion, 
to  which  can  be  fitted  at  pleafure  a  pipe  that  ad- 
mits of  movements,  and  of  being  occafionally 
lengthened  or  (hortened :  it  may  be  flexible  or 
othcrwife,  as  fhall  fuit  the  circumftances  of  the 
cafe,  terminating  in  a  fmall  nozzle  to  admit  of  its 
being  dircded  to  any  point  where  it  may  be 
wanted.  Let  the  mouth  of  another  pipe,  fimilar 
to  the  above,  be  fo  formed  as  to  cover  the  end, 
opening,  or  openings  of  the  drum,  for  the  fupply 
of  air,  fo  that  all  the  air  that  can  pafs  into  the 
drum  inuft  firft  pafs  through  this  pipe  t  by  means 
of  this  apparatus,  the  air  can  be  fucked  up  by  the 
machine  from  any  part,  either  within  or  without 
the  houfe,  and  fpouted  out  into  any  other  part  of 
it,  with  a  greater  or  lefs  degree  of  violence,  as 
circnmftances  Ihall  render  eligible.  The  machine 
itfelfmay  be  driven  either  by  the  hand,  like  a 
common  winnowqig  machine,  or  it  may  be  driven 
by  means  of  a  vane,  moveable  by  the  wind, 
placed  on  foipe  convenient  part  of  the  building : 
or  by  water,  or  ftcam,  or  borfes,  or  any  other 
moving  power,  which  circumftances  may  render 
eligible.  Or  this  kind  of  ventilator  may  be  pro- 
duced by  means  of  a  bellows,  having  pipes  of  the 
fort  above  defcribed,  adapted  to  the  nozzle  and 
the  under  valve  of  the  bellows. 

With  a  view  farther  to  oeconomize  fuel  when 
that  becomes  ncceflTary  for  the  produdlion  of  heat, 
care  fhould  be  taken  to  have  the  whole  of  the 
fmoke  that  arifea  from  tl^e  burning  fuel  cqnfumed. 
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To  cfFecft  this,  let  a  i5re -place  be  conftruded  in  the 
following  manner  :  —  Let  this  fire-place  have  two 
grates,  fo  connected  as  to  admit  of  communicating 
alternately  with  each  other:  each  grate  fliould  have 
two  air-holes  opening  into  the  cavity  below  the 
grate,  being  clofe  every  where  clfe  :  one  of  thefe 
air-holes  Ihould  communicate  with  the  atmofphere 
4ire6Hy  in  front  of  the  grate,  and  the  other  with  a» 
palTage   below  that  goes  diredlly  from  the  one 
grate  to  the  other.     Thefe  two  air-holes  Ihould 
admit  of  being  opened  or  clofed  at  pleafure,  but 
fo  as  they  can  never  be  both  open  at  the  fame 
time  unto  the  fame  grate;  this  may  be  conveniendy 
efFefted  by  a  Ihifring  door,  or  valve,  which,  when 
k  clofes  the  one  Iwle,  muft  neceflarily  open  the 
other.     For  the  fake  of  diftindlnefs,  let  one  of 
tliefe  grates  be  called  No.  i,  and  the  other  No.  2. 
When  the  fire  is  to  be  lighted,  let  the  air-hole 
in  front  of  the  grate  No.  i  be  opened,  and  the 
other  air-hole  to  that  grate  will  of  courfe  be  clofed. 
The  coals  in  No.  i  being  then  kindled,  the  fmoke, 
as  it  iflues  from  the  fire,  fhould  be  condu6led  at 
firft  right  upwards  for  a  fmall  diftance,  and  it 
fhould  then  bend  in  the  fame  plane  with  the  wall, 
fo  as  to  aflume  a  horizontal  pofition,  and  in  a 
direction  pointing  towards  the  other  grate  No,  2. 
Jt  ihould  then  bend  downward,  ftill  in  tl>e  famo 
plane,    and  proceed   in  that   direction   until   it 
comes  into  the  paflage  that  leads  from  the  one 
grate  to  the  other  beneath  the  level  of  the  grates 
cefpeftively.     As  the  opening  from  this  paflage 
into  the  grate  No.  %  is  at  this  time  clofed,  the  air- 
hole in  front  being  open,  the  fmoke  muft  pafs  on 
towards  the  other  grate,  No,  2,  whofe  air-hole  in 
front  being  now  clofed,  it  can  receive  no  air  to 
keep  alive  the  burning  fuel  but  that  which  comes 
:.  '  through 
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through  that  paflTage ;  and  as  this  air  coriv^jr*- 
along  with  it  the  whole  of  the  fmoke  that  earned - 
from  the  burning  fuel  in  the  grate  No.  t,  that 
fmoke,  in  paffing  through  the  fire  No.  2,  will  be 
inflamed  and  entirely  confumed,  thus  tending 
greatly  to  augment  the  heat.  It  being  alwas  un- 
derftood  thit  the  fuel  in  the  grate  No.  2  is  ^t  x\C\i 
time  in  the  ftate  of  charred  coal,  having  beert' 
kindled  previoufly  to  that  in  No.  1.  After  paflSng^ 
tlirough  the  grate  No.  2,  the  heated  air  tifes  at 
firft  through  the  chimney  of  No.  a,  in  a  perpen- 
dicular direction,  to  the  fame  height  as  that  of 
No.  r.  It  then  bends  in  a  horizontal  direftiort 
towards  No.  i,  in  the  fame  plane  with  the  wall ; 
from  thence  it  bends  backwards  in  a  horizontal 
dire<ftion  for  a  fmall  fpace,  and  may  be  then  car- 
ried off  through  a  chimney  in  any  other  dirfcdlion 
that  convenience  can  fuggeft.  But  Xvhen  the  fueff 
that  had  been  put  upon  the  grate  No.  i,  fhall  bd 
fo  far  confumed  as  to  emit  little  fmoke,  let  thcJ 
front  air-hole  of  No.  2  be  opened,  and  frefh  fuel  be 
put  upon  it,  the  other  air-hole  of  that  grate  being 
neceflarily  clofed  when  the  front  air-hole  is  opened. 
The  fmoke  arifing  from  thence  will  new  pafs  up* 
wards  as  before,  but,  inftead  of  going  back  intd 
the  chimney  as  before,  a  moveable  door  or  valve 
there  being  fhifted,  that  opening  is  then  clofed, 
and  another  opening  made  into  the  fame  chimney 
to  receive  the  vapour  arifing  from  the  fire  No.  li 
The  fmoke  will  then  be  obliged  to  pafs  down-* 
wards,  and  fhould  be  condudted  in  the  fame 
manner  as  tl.at  before  defcribed  of  No.  i^  into' 
the  pafliage  that  communicates  between  the  two 
grates,  and  thus  be  forced  to  go  uader  the  grate 
No.  I,  (the  air-hole  leading  from  that  paflTage  td 
No.  i  having  been  previoufly  opened  by  Ihutting 
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the  air-hole  in  front,)  where  it  rtiuft  pafs  through 
the  fire  and  be  inflamed,  from  whence  it  rifes  up 
and  pafles  off  through  the  chimney,  as  that  from 
No.  2  did  before. 

Qbfervc  that  at  the  place  where  the  fmoke 
enters  from  above  into  the  paffage  that  leads 
between  the  two  grates,  there  is  a  moveable 
valve,  which  is  opened  at  the  fame  time  that 
the  faid  air-hole  into  the  chimney  on  that  fide 
is  (hut ;  the  faid  valve,  when  it  opens,,  thus 
doling  the  fimilar  opening  belonging  to  the  othei" 
grate.  Thus  may  the  two  fires  have  frefh  fuel 
put  udoh  them  alternately,  and  be  interchange- 
ably fhifted  as  often  as  can  be  wanted,  fo  as  al- 
ways to  confume  the  whole  of  the  fmoke.  The 
form  and  iituation  of  thefe  chimneys,  grates,  and 
valves,  may  be  varied  at  pleafure,  preferving  the 
principle  of  caufing  the  unconfumed  fmoke  to  pafs 
through  the  fire  that  has  ceafed  to  fmoke. 

For  the  purpofe  of  obtaining  fteam  when  want- 
ed, let  the  upper  part  of  the  chimney  above  de- 
fdribed,  where  it  runs  in  a  horizontal  pofition  be- 
tween the  two  grates,  be  made  of  fuch  a  width  as 
Ihall  be  deemed  convenient,  and  that  upper  furface 
ihould  conlifl  of  the  flat  bottom  of  a  pan  ;  or  ^ 
flat  pan  may  be  placed  above  any  kind  of  grate. 
Let  a  chamber  be  made  above  that,  whofe  tops  and 
fides  are  formed  by  a  veflel  containing  water  fiat 
above,  but  projecting  downward  all  round  to  the 
depth  of  feveral  feet,  fo  that  water  fhall  furround 
the  chamber  on  all  fides  except  at  the  bottom  part, 
which  is  the  pan.  The  edges  of  the  water-cham- 
ber fhould  go  an  inch  or  two  lower  than  the  pan, 
being  wider  than  it ;  and  an  opening  fhould  be 
left  below  the  edges  of  the  water  chamber.  Within 
this  chamber,  apd  immediately  over  the  pan,  let 
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there  be  placed  another  yeffel  containing  water. 
The  pan  is  to  be  ufed  for  boiling  and  evaporating 
water.     It  is  to  be  fupplied  with  water  from  this 
inner  velTel,  in  proportion  as  it  is  evapqratcd,  by 
means  of  a  ball  cock  or  float,  and  that  veffel,  i^ 
its  turn,  is  to  be  in  like  manner  fupplied  with 
water,  as  it  is  drawn  off  from  the  outer  veffel 
that  furrounds  the  chamber;  fo   that  it  will  be 
always  heated  before  it  reaches  the  evaporating 
pan.     The  fte^m  that  is  firft  raifed  will  fill  the 
chamber  ^bovedefcribed,  where  it  will  accumu- 
late until  that  chamber  be  wholly  filled,  fo  as  to 
niake  its  efcape  below  the  bottom  of  the  fides, 
from  whence  it  may  bp  coqveyed,  by  a  proper 
conduit,  into  a  houfe,  when  it  is  there  wanted, 
A  pipe  Ihould  alfo  be  taken  through  one  of  the 
fides,  clofe  below  the  upper  part  of  what  may  be 
palled   the   ceiling  of  the   water-chamber,    that 
admits  of  being  opened  at  pleafure,  by  means  of 
which  the  whole  of  the  fi:eam  can  be  let  off  when 
it  fiiall  be  judged  proper.     But  as  it  may  often 
happen  that  fl:eam  will  be  wanted  only  in  mode- 
rate quantities,  and  at  particular  times,  fo  as  to 
render  it  unneceffary  to  continue  the  evaporatior^ 
of  water  during  the  whole  tiqie  that  the  fire  burns ; 
in  that  cafe,  the  following  apparatus  maj  be  re- 
forted  to.    By  means  of  a  bellows  formed  for  that 
purpofe,  or  a  forcing  pump,  throw  in  a  fmal,l 
fhower  of  water  from  time   to  time  into  the  dry 
bottom  of  the  pan,  properly  guarded  by  tiles  laid 
above  the  bottom,  fo  as  to  cover  it  when  fully 
heated,  which  will   be   inftantly  converted   into 
fteam  ;  and,  after  a  fhort  interval,  another  and 
another,  until   as  much  fteam  lliall  be  generateci 
^s  Ihall  be  wanted  at  that  time,  when  the  evapo- 
fatiofi  may  be  flifcontinued. 

For 
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For  the  purpofe  of  obtaining  a  moderate  de- 
gree of  heat  occafionally,  without  being  un- 
der the  neceffity  of  lighting  a  fire  in  the  houfe^ 
the  following  apparatus  may  be  adopted. — • 
Make  a  hollow  cylinder  of  mdtal,  or  other* 
matter  that  is  capable  of  retaining  fmoke  and 
tranfmitting  heat,  open  at  bottom,  but  clofe  at 
top.  This  cylinder  ought  to  be  of  confiderable 
proportional  depths  and  of  a  lize  proportioned  to 
the  ufe  intended  by  it.  The  fides  of  this  cylinder 
may  do  for  fome  purpofes  if  only  fingle ;  but,  ill 
general,  it  ought  to  be  double j  leaving  an  open^ 
ing  between  the  two  Cylinders  all  round  of  about 
an  inch  or  more  in  the  clear.  Thefe  two  cylinders 
fliould  be  joined  clofe  together  at  the  bottom,  and 
the  (Juter  cylinder  Ihould  rife  forrtewhat  higher 
than  the  part  that  clofes  the  inner  cylinder  above ; 
round  the  top  of  the  outef  cylinder  fhould  be 
fbi*med  a  horizohtal  rim,  of  fuch  a  breadth  as  to 
admit  of  being  deprefled  into  a  circular  groove  all 
around  it,  for  the  purpofe  of  receiving  a  perpen- 
dicular rim  running  round  the  lower  part  of  .the 
cover,  like  that  of  the  lid  of  a  tea-pot.  The  cover 
itfelf  may  be  made  of  fuch  lliape  and  dimenfions 
as  fhall  belt  fuit  thepurpofes  intended  at  the  time. 
Let  the  cylinder  thus  prepared,  be  heated  to  the 
degree  wanted,  by  an  Argand's  lamp  placed  within 
it,  which,  inftead  of  a  glafs  tiibe  to  receive  the 
flame,  has  one  made  of  metal  fitted  to  it,  which  is 
of  fuch  a  length  as  to  reach  from  the  lower  edges 
of  the  cylinder  till  within  half  an  inch  of  the  top 
of  the  inner  cylinder ;  or  it  may  be  heated  by 
fufpending  it  over  a  good  fire,  upon  a  crow  or 
otherwife,  until  it  be  fufliciently  warmed,  when 
it  may  be  carried  into  the  place  where  it  is  wanted, 
aod  there  fuffcr  to  ftand  till  it  commupicates  heat 
S  s  z  to 
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to  the  furrbunding  bodies.  If  water  be  put  into 
the  upper  cavity  above  the  top  of  the  inner  cylin^ 
4er,  the  cover  being  at  the  fame  time  taken  off, 
fteam  in  fmall  quantities  may  be  raifed  in  the 
houfe  where  a  greater  degree  of  heat  is  wanted  ; 
and,  for  long  continuance,  this  apparatus  may  be 
made  of  Very  large  dimenfions,  and  of  any  form 
that  may  beft  fuit,  and  fixed  in  its  place.  The 
fides  may  be  made  of  bricks,  or  other  folid  fub- 
ftances,  and  a  culinary  fire  adopted  inftead  of  the 
lamp,  fo  that  its  power  may  be  thus  augmented  ta 
fuch  a  degree  as  to  anfwer  many  important  pur- 
pofes.     It  witnels  whereof,  &c. 


XLIX.  Specification  of  the  Patent  granted  U  Mr. 
John  Spencer^  of  the  Parijh  of  Duffield,  in  the 
County  of  Derby ^  Nailmaker ;  for  his  new  Method 
of  making  Horje-Jhoe  Nails. 

Dated  June  to,   1801, 

WITH    A    PLATE^ 

1  0  all  to  whom  thefe  prefents  fliall  come,  &c. 
Now  KNOW  YB,  that  in  compliance  with  the  faid 
provifo,  he  the  faid  John  Spencer  doth  hereby 
declare,  that  his  faid  invention  of  a  new  method  of 
niaking  horfe-fhoe  nails  is  particularly  defcribed 
and  afcertained  by  the  drawings  hereon  deli- 
neated or  hereunto  annexed,  and  by  the  refer- 
ences thereunto,  and  delcriptiori  hereinafter  coa- 
tained  ;  that  is  to  fay,  (fee  Plate.  XV.)  :  A,  is. .the 

roll. 
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of  making  Horfe-Jhe  Nails.  3 1 7 

roll,  with  impreffions  cut,  or  may  be  formed  in 
calling,  and  which  mutt  be  varied  according  tq 
the  length  of  nails  intended  to  be  made,  and  to 
be  run  (in  forming  the  iron  for  the  nails)  againft 
a  plain  roll;  after  the  iron  has  pafled  thefe  rolls, 
it  will  be  left  according  to  B,  which  is  then 
taken  and  fcparated  by  fhears  or  any  other  engine 
for  the  purpofe  of  cutting  at  C,  which  is  the 
thinneft  part,  the  edges  of  which  are,  if  necef- 
fary,  thinned  by  hand  or  tilt-hammer ;  the  piece. 
No.  I,  is  then  applied  to  the  bed  D,  and  punch 
E,  which  are  fixed  in  a  fcrew-prefs,  or  any  other 
power  fit  for  the  purpofe,  and  when  the  ftroke  is 
made  prefles  the  iron  out  as  F,  which  is  then 
applied  to  the  bed  G,  and  feparater  H,  in  a 
power  fimilar  to  that  ufed  for  the  bed  and  punch 
D,  E,  and  which  then  leaves  two  complete  ht>rfe- 
fhoe  nails  I.  The  punch  E,  may  be  formed  of 
different  fhapes  fo  as  to  fuit  any  fancy,  and  it 
may  alfo  be  formed  to  punch  out  only  one  nail 
inftead  of  two  if  found  more  convenient.  Ther^ 
may  be  rolls  ufed  for  the  purpofe  of  making  im- 

Ereflions  on  iron  or  other  metal,  and  there  may 
e  punches  ufed  for  prefling  out  articles  of  dif- 
ferent forts  ;  if  there  are  not,  he  the  faid  John 
Speticer  claims  every  advantage  to  be  derived 
from  fuch  invention ;  but  for  the  method  of 
making  horfe-lhoe  nails  by  this  procefs,  he  folely 
claims  every  invention  and  advantage.  In  witnefs 
whereof,  &c. 
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ti.  specification  of  the  Patent  granted  id  Mr.  Ed- 
ward Walker,  ofRathbone  Ptdce^  in  the  Parijb 
of  Saint  Mary-U^boney  in  the  County  of  Middlejex\ 
Vintner ;  for  a  Portable  Stove ^  or  Kitchen^  for 
the  Purpofe  of  drejftng  and  cooking  Vi6luals. 

Dated  May  la,  i8oi. 

WITH   A   PLATI:. 

1  O  all  to  whom  thefe  prefcnts  ihall  c6me,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  faid 
provifo,  I  the  laid  Edwarti  Walker  do  hereby 
defcribe  and  afcertain  the  nature  of  my  faid  in- 
vention, and  the  manner  in  which  the  fame  is  to 
be  performed,  by  the  plan  drawn  in  the  margin 
of  thefe  prefents,  (fee  Plate  XVI,)  and  as  follows } 
that  is  to  fay :  the  whole  td  be  made  of  caft  of 
wrought  iron  with  fire-place  in  the  centre,  in-* 
doled  with  a  door,  afh-hole  under,  a  clofet  on 
each  fide,  one  of  which  will  ferve  for  the  purpofc 
of  baking,  &c.  the  other  to  contain  two  fpits, 
racks,  &c.  complete,  the  top  to  be  ufed  for  the 
purpofe  of  a  broiling  plate  heated  by  the  fame 
lire,  the  fmoke  conveyed  through  an  iron  funnel 
in  which  is  fixed  a  fmoke-jack  to  turn  the  fpitsv 
In  witnefs  whereof,  &c. 

Reference  to  the  Plate. 

aj  funnel  for  fmoke  ;  b,  top  which  can  be  ufed 
as  a  boiling  plate  ;  c,  place  for  fire  ;  J,  aih-hole; 
e,  clofet  to  roaft  meat  in  or  broil ;  /,  hot  clofet 
or  oven. 
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Jjl.  Account  of  fome  Experiments  made  v>ith  a  Vteiv 
to  a/certain  the  relative  mechanical  EffeSs  of  the 
human  Body  labouring  in  various  Pojtures.  By, 
Mr*  Robertson  Buchanan,  Engineer,  Com^ 
municated  by  the  Author ,  in  a  Letter  to  the 
Editors^ 

A  FEW  years  fince  1  had  occafion  to  make  fomc 
experiments  with  a  view  to  afcertain  the  relative 
mechanical  efFedls  of  the  human  body  working  ia 
different  poftures.  Thofe  experiments  were  made 
with  the  moll  lirpple  and  leaft  expenfive  ma-, 
chinery  I  could  contrive,  and  the  refults  were 
fufficiently  accurate  for  my  purpofe,  I.  offer 
them  to  you,  thinking  they  might  perhaps  be  of 
fome  ufe  until  fomething  better  on  the  fubjedl 
may  be  publifhed.     I  am  &c. 

Robertson  Buchanan. 

75,  Piccadiltyjf  Augyft  i8,  i8oi. 

Firft.  Turning  a  winch -^  the  rope  and  tho 
perfon's  hand  being  at  the  fame  diftancc  from  the 
centre  of  motion. 

Time,  9  feconds  ;  height,  the  weight  was  raifed 
17  feet;  weight,  16  pounds  ;  friftion  of  the  ma- 
chine equal  to  12  pounds;  total  refiftance,  28 
pounds.     28  X  17  =  476  the  effedl. 

Second.  Rowing  pofture. 

Time,  9  feconds ;  ftrokes,  34- ;  length  of  ftrokc, 
^  feet  2  inches ;  weight,  90  pounds ;  fpace  paffed 
in  9  feconds,  7  feet  7  inches ;  fridlion,  8  pounds.. 
Total  reliftaACCa  98  pounds.  98  x  7,7  =  6 82-J-  the 
effedt. 

'       '  Third, 
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.  It  may  he  obferved,  that  the  time  occupied  in 
thefc  experiments  was  very  Ihort,  notwithftand- 
ing  which  the  effect  of  the  rowing  pofture  is 
greatcft-  Had  more  time  been  occupied,  the  ad- 
vantage of  the  rowing  pofture  would  have  been 
much  more  evident ;  it  being  known^  from  the 
experience  bf  ages,  that  there  is  perhaps  no  pof^ 
ture  in  which  a  man  can  work  fo  long  without 
fatigue.  On  the  other  hand,  the  difadvantage  of 
the  common  mode  of  working  .  a  pump  would 
alfo  have  been  more  ftrikingly  apparent ;  it  be- 
ing known,  from  long  experience  likewife,  in 
'fhat  pofture  men  are  able  to  make  ihort  exertions 
only.  That  the  bell-ringing  pofture  is  very  eftec* 
tive  may  be  conceived  by  feeing  the  efFed^s  pro- 
•duced  by  coal-heavers,  who  work-  fomewhat  on 
that  principle^  .     ...j 
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lAL  Ajhort  Sketch  of  the  Drainage  and  Improve-' 
ment  of  a  Maifb^  near  Marazion,  in  Cornwall ; 
defcribing  a  peculiar  Mode  of  taking  off  the  Water, 
and  fecuring  the  Land  from  the  Overjlowing  of  the 
Sea.     i?>  Afr.  RiCHARP  Moyle,  of  Marazion. 

From  the  Communications  to  the  Board 

of  AGRICUX.TURE. 

A  PIECE  of  land  called  the  marfh,  or  bog, 
near  Marazion,  in  Cornwall,  containing  thirty- 
fix  ftatute  acres,  has,  from  time  immemorial, 
been  covered  with  two  or  three  feet  of  water,  and 
which,  at  fpring-tides,  was  overflowed  with  the 
fca,  by  means  of  a  river  which  pafled  through 
the  land.  This  ground  looks  towards  the  fouth, 
and  is  feparated  from  the  fea  by  a  long  fkirting  of 
fand  of  about  feventeen  acres,  over  which  the 
turnpike  road  paflTes  towards  Penzance,  on  its 
moft  elevated  part :  on  the  north  of  the  marlh  lies 
fome  croft  ground  *,  which  gradually  rifcs  as  it 
retires  from  the  bog,  fo  that  the  marfh  is  lur-^ 
rounded  qn  the  north  and  fouth  by  elevated  fpots ; 
and  the  water  on  its  furface  ufually  crept  away  to 
the  fea  by  means  of  a  river,  through  which  the 
water  at  high  fpring  tides  always  had  accefs. 
From  the  depreflTed  lituation  of  this  marfh,  it  was 
impoffible  to  take  off  all  the  furface  water  through 
the  river,  and  recourfe  was  had,  for  this  purpofe, 
to  a  fquare  wooden  pipe  of  niuQ  inches  diameter, 
which  was  introduced  at  that  part  of  the  fhore 
Galled  half-ebb,  and  which  was  eight  feet  lower 

.  *  Croft  groii^Qd  is  higher  fpots  not  fubje6t  to  inundations. 

Vol..  XV,  T  t  tmi 
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than  the  furface  of  the  marfh.     This  pipe  was  in* 
troduced  through  the  fandy  foil,  in  fome  placc$ 
twenty-four  feet  deep,  till  it  arrived  to  the  fouth 
part  of  the  bog,  where  it  was  found  to  be  fix  feet 
tinder  the  furface.     At  this  place  a  refervoir  of 
eighteen  feet  fquare,   and  eight  feet  deep,  was 
immediately  cut  out ;  and  the  water  draining  from 
the  marlh,  during  the  time  the  tide  was  in,  was 
received  in  the  refervoir,  and  difcharged  when  the 
tide  was  out,  through  the  pipe  with  great  velocity^ 
The  fea,  at  high  water,  covers  this  pipe  with  nine 
pr  ten  feet  of  water :  a  long  trench,  of  three  feet 
deep  and  five  wide,  was  extended  frpm  this  place, 
eaft  and  weft,  ob  the  fouth  fide  of  the  bog,  for 
its  whole  length,  bordering  o|i  the  fandy  foil; 
and  at  the  diftance  of  every  fixty  yards,  a  fimilar 
trench  was  cut  up  direAly  north  towards  the  croftj^ 
which  divided  the  whole  marfh  into  oblong  fquare 
fields.    By  the  means  of  thefe  trenches,  or  open 
drains,    the  whole  furface  water  was  conveyed 
fiireftly  to  the  refervoir,  and  thence  to.  the  fea, 
The  pipe  at  both  its  extremities  was  guarded  with 
valves,  which  Ihut  at  the  approach  of  the  tide  \ 
and  during  its  flowing,  the  water  accuqiulated 
^bout  two,  or  two  and  a  half  feet  high  in  tho 
l^fervoir;   and  as  the  fea  retires,  the  colle<3:ed 
water  runs  off  without  any  interruption,  till  the 
Bext  return  of  the  tide  :  the  pipe  is  covered  with 
the  fea  fix  hours  in  every  twelve.     This  fingulap 
piode  of  drainage  anfwer^  uncommonly  well,  an4 
ijas  never  once  failed  in  five  years :  the  extremi- 
ties of  the  pipe  have  alfo  iron  bars  placed  before 
them,    to  prevent  the  intrufion  of   extraneouai 
bodies.     As   foon  as  the  furface   water  was  re-r 
moved,  a  ftrong  embankrnent  of  turf  was  made 
gn  ^hp  fouth  and  eaft  fides,  to  prevent  the  over- 
flowing 
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:Adwin^  6f  th^  tides  {  and  the  watfer,  which  for- 
tncrlydifFufcditfelf  over  the  whole  of  this  ground^ 
Was  cdlleftcd  into  a  river,  and  carried  to  the  fea 
bn  the  oiitfide  of  this  embankment.  In  cutting 
the  oflen  drains,  a  pot  df  copper  coins,  containing 
about  a  thoufand,  was  difcovered  three  feet  under 
the  furface,  and  which  appeared  to  belong  to  the; 
fetnperor  Vidtorinus,  who  rfeigned  in  the  third  » 
century.  Thefe  coins  wefe  much  injured  by  the 
terrofion  of  the  fait  water ;  but  feveral  were  fiill 
j)erfedl  enoligh  to  trace  the  outlines  of  the  Em- 
{)eror.  As  foon  as  the  evaporation  had  ^ffifted 
the  cdnfolidation  of  the  furface,  the  air,  within 
ft  mile  of  the  ndatfli,  becartie  fo  ftrongly  impreg* 
iiated  with  a  fulphureous  fwellj  as  to  render  the 
place  quite  obnoxious  to  paffengers. 

On  examining  the  different  ftrata,  we  found 
that  two  feet  and  a  half  of  the  furface  confifled  of 
tnud  and  a  peaty  fubftance,  moft  ftrongly  inter- 
woven with  the  roots  of  goss  (arundo  phragmites) 
ftnd  comriioh  rufhes,  which  were  the  only  fub- 
ftance that  grew  fpontaneoufly  on  Its  furface; 
beloW  thisi  was  a  ftratum  of  three  feet  and  a  half 
of  pure  peat,  of  a  very  inflammable  nature,  and 
which  feems  to  have  extended  over  twenty  acre* 
ofthemarfli:  under  the  peat  lay  a  bed  of  fand, 
from  four  to  fix  feet  deep ;  from  which  we  may 
Conjecture  that  the  whole  was  formerly  an  arm 
of  the  fea,  and  that  the  dropping  of  vegetables, 
and  depofition  of  rhud^  (which  poffibly  formed 
the  peat,)  had  gradually  expelled  the  fea;  except, 
at  fpriiig  tides.  This  ftratym  of  fand  does  not 
appear  to  be  the  original  bed  of  the  fea ;  for,  on 
ftreaming  for  tln^  another  floor  from  fix  to  ten 
feet  deeper  was  difcoVered,  confiftiiig  of  round 
fmootb  pebbles^  and  gravelly  fubftanccs,  con- 
Tt  2  uining 
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tainingtin;  among  Which  were  willow  trees  and 
hazel  nuts,  in  the  moft  perfect  ftate. 


Mode  op  Improvement. 

The  furface  was  pared  and  burned  ;  and  after 
tepeated  ploughings,  &c.  for  two  years,  large  bo- 
dies of  clay,  with  manure,  were  then  carried  on 
its  furface,  and  a  flight  crop  of  white  oats  with 
ever-grafs  (ray),  common  and.  Dutch  clover, 
fown  in  the  fpring.  The  faltnefs  of  this  ground 
was  fo  very  powerful  for  the  firft  three  years,  as 
to  deftroy  every  crop;  on  the  fourth,  the  land 
bfegan  to  vegetate  partially ;  but  on  the  fifth,  or 
pfefent  year,  1798,  every  part  feems  to  be  quite 
alive;  fo  that  every  kind  of  vegetable  now  flou- 
rifhes  with  great  luxuriancy.  It  has  afforded  this 
fummer  very  good  crops  of  hay,  and  an  abun- 
dant and  rich  pafture,  with  a  profpeft  of  im- 
provement the  next  feafon.  The  expences  of 
draining  this  ground,  with  trenching,  paring, 
ploughing,  burning,  and  manuring  it,  with  the 
failure  of  three  years'  crops,  amount  to  a  very 
Confiderable  fum ;  and  this  diftrefling  circum- 
fiance  is  increafed,  on  its  being  only  a  leafehold 
for  three  lives. 

The  fandy  land  has  been  partly  inclofed,  and 
covered  with  large  bodies  of  clay  and  manure ;  it 
has  afforded  remarkably  fine  crops  of  turnips, 
and  the  grafs  of  this  feafon  has  been  very  lux- 
uriant. The  crofty  land  on  the  north  (twenty- 
two  acres)  has  been  all  cultivated,  firft  with  po- 
tatoes, and  afterwards  fown  with  wheat,  barley, 
oats,  and  turnips,  and  produced  very  good 
crops. 
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The  whole  of  this  improved  ground  has  been 
produAive  of  confiderable  advantages  to  the  pubi 
lie,  particularly  to  the  poor.  Four  hundred  per- 
fons  yearly  receive  turf  from  it;  two  hundred 
and  fifty  are  fed  moft  plentifully  with  potatoes, 
which  are  planted  here  by  very  poor  people,  who 
are,  in  confequence  of  having  land  given  them, 
become  uncommonly  induftrious  ;  and  the  whole 
neighbourhood,  by  its  drainage,  have  got  rid  of 
low  nervous  fevers  and  agues,  with  which  it  was 
continually  peftered. 

The  whole  ground  under  improvement  con- 
lifts  of  feventy-five  acres,  of  which  thirty-fix: 
arc  marfb,  twenty-two  croft,  and  feventeen  of 
fand.  In  1798,  forty  acres  were  under  different 
crops;  viz.  wheat  two  acres  and  a  half,  barley 
nine,  oats  eight,  turnips  two,  potatoes  five,  hay 
and  pafture  thirteen  and  a  half. 

On  the  fides  of  every  open  trench  is  planted 
a  row  of  quickfets,  interfperfed  with  a  few  planes 
and  pineafters.  Thefe  are  defended  from  the 
cattle  and  blights  by  means  of  a  temporary  turf 
hedge,  and  promife  to  afford  a  pleafing  divifion 
of  the  land  in  a  few  years.  To  every  inclofure 
of  the  marfh  a  part  of  the  rifing  ground  of  the 
croft  is  annexed  to  accommodate  cattle  in  wet 
ieafons. 

In  the  year  1798  this  land  was  vifited  and  ex^ 
amined  m  the  f pot  as  to  thefa6ls,  by  Sir  John  Callj 
and  (hp  above  particulars  given  him  by  the  frofrietor^ 
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llll.  Jcc$uM  tf  an  EffAanknunt  againjl  the  $ei4 
By  Mt.  ANTHONt  TAttovT. 

From  the  Communications  to  the  BoAits^* 

of  AgBICUIiTURE* 

1  HE  embankment  againft  the  fpa,  that  I  mcin 
tloned  when  laft  at  the  Mufeum»  is  upon  the 
cfiate  of  the  Earl  of  Alhburnhaihi  at  Pcmbrey^ 
in  the  county  of  Carmarthen,  1^ hither  his  lord-' 
ihip  fent  me  upon  his  coal  and  other  buiihefs^ 
and  with  diredtions  to  fee  if  I  could  dcvlfe  any 
method  of  preventing  the  fea  from  making  further 
incroachment  upon  his  property,  which  it  had 
been  doing  for  many  years  ;  and  particularly  in 
October  1795,  had  broke  in  and  covered  many 
hundred  acres,  damaged  the  houfes,  buildings, 
Itack-yards,  and  gardens  5  and  it  was  the  general 
opinion,  that  a  regular  embankment  muft  be 
formed,  which  would  coil  fome  thoufand  pounds^ 
he  having  feveral  miles  of  coaft.  The  view  that 
I  firft  took  was  upon  a  very  windy  day,  and  thd 
Ihore  an  entire  fand,  which  extended  at  low  wate^ 
many  miles.  In  riding  along,  I  perceived  that 
any  piece  of  wood,  or  accidental  impediment  tor 
the  coui  fe  of  the  fand,  raifed  a  hill :  it  immedi-* 
ately  occurred  to  me,  that  by  making  a  hedge  at 
the  weak  and  low  places^  with  wings  to  catch  the 
land  as  the  wind  blew  it  in  different  diretflions^  I 
fliould  obtain  the  deiired  effedl.  I  therefore  di- 
recSted  flakes  nine  feet;  long  to  bd  cut,  and  drove 
one  foot  and  a  half  into  the  fand,  at  t\^o  feet  and 
half  diftance  from  each  other  ;  betwixt  which  I 
had  furze  interwove,  ib  aa  to  form  a  regular  furztf 

hedge 


Digitized  by 


Google 


Befcriptim  9f  4  Kettle^  ^e,  3x7 

Jicdge  fevcn  feet  and  a  half  high*  Of  this,  fince 
iaft  June,  I  have  done  eleven  hundred  and  thirty-^ 
fcven  yards ;  and  in  0<ftober  hft  when  I  was 
there,  a  great  deal  of  the  hedge  was  covered» 
and  fince  3iat  timp  I  am  informed  by  letter,  that 
a  great  deal  more  of  it  is  fo ;  and  that  the  neighs 
bouring  inhabitants  draw  great  comfort  to  tbem-^ 
felves,  from  the  fecurity  my  furze  embankment 
gives  them,  as  its  prefent  appearance  plainly 
evince,  that  zX  a  trifling  expence  I  can  fecurc 
Lord  Afhbumham's  eftate  from  being  inundated ; 
for,  whenever  the  firft  hedge  is  not  high  enough 
to  prevent  the  fea  overflowing,  another  may  be 
t>uik  upon  the  fand  formed  by  that  hedge,  and 
^  on  in  fucceffion,  till  it  is  perfectly  fafe  *♦ 


\f\\  -  '■"  ..  '.,-.■,  '  ,    v\''     ,  r^^ 


lAY.  Defcriptkn  of  a  Kettle  for  ioiUng  Inflammable 
Fluids.    By  Mr.  Thomas  ?•  Smith* 

WITH   A   PLATE. 

from  the  Ti^ansactions  of  the  American 
Philosophical  Society. 

When  we  confider  the  many  unhappy  acci- 
dents that  occur  from  veflHs  containing  inflam- 
mable fluids  boiling  over  and  fetting  fire  to  the 
|>uildings  in  which   manufadlories  of  them  arc 

*  Sir  Thorns  Hyde  Page  had  long  ago  executed  fimilar 
fmbankments. 
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carried  on,  it  muft  ftrikc  ns  as  a  matter  of  im^ 
portancc  to  form  a  vcffel  which  fhould  be  fo  con- 
wudled  as  to  prevent  any  of  thofe  accidents, 
and  yet  <rf  fo  fimple  a  form  as  to  render-it  fit  for 
genecal  ufe.  ImpreflTed  with  thefe  ideas,  Itake 
the  liberty  of  offering  for  your  approbation  the 
following  plan. 

Let  A  B  G  D  (fee  Plate  XVII.)  reprefent  a  krgc 
lccttle,;B-E,  a  fpout  running  oivt  to  the  diftance  of 
three  or  four  feet,  commencing  at  B,  four  or  five 
inches  from  the  brim  of  the  kettle,  and  the  ter- 
mination of  it  E,  juft  as  high  as  the  brim  A.  Let 
tl>e  bottom  of  this  fpout  be  covered  with  wet 
Ranges  or  rags.  Now  fuppofe  the  kettle  to  be 
filled  up  to  B.  with  any  fluid;  then  as  focm  as  it 
commenced  boiling  it  would  rife  in  the  kettle,' 
and  in  rifing  but  a  fmall  perpendicular  height 
woi^d  pafs  a  copfiderabk  diflance  up  the,  fpput 
B  E  :  here  the  liquor  would  foon  cool,  and  of 
confequence  fall  back  into  the  kettle,  and  the 
vvhole  fubftde  to  its  original  height.  This'wpjd^; 
occur  ^s  often  as  the  fluid  rofe  at)ove  B,  as  the 
evaporation  from  the  wet  fpongcs  or  rags  wouI4 
keep  B  E  conftantly  cool, 

It  would  perhaps  be  beft  to  pafs  the  fpout 
tbrpugh  the  j}de  of  the  building  ir^to  the  Qpei\ 
air,  as  thereby  the  evaporation  would  be  in- 
creafed,  and  confequently  the  fpout  kept  at  a 
lower  temperature  ;  in  this  cafe  it  might  be 
covered. 

*  In  cafe  of  the  fluid  to  be  boiled  poflTefling  a 
very  fl:rong  elecSlive  attraftion  to  caloric  or  the 
matter  of  iieat,  the  fpout  might  be  extended  to 
the  width  of  the  diameter  of  the  kettle  or  a  pro- 
jecting flielf  might  be  formed  all  round  it,  lined 
below  with  wet  fponges  or  rags. 
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'  In  conformity  to  the  wifli  of  the  fociety  I 
procured  a  veflel  of  the  form  here  propofed.  I 
firft  tried  the  experiment  with  water,  it  boiled 
very  rapidly,  but  every  time  the  water  rofe  into 
the  fpout  it  immediately  fubfided,  although  the 
fpout  had  for  fome  time  been  directly  expofed  to 
the  heat  of  one  of  Lewis's  furnaces :  I  afterwards 
attempted  it  with  oil,  but  before  the  oil  boiled 
the  foldering  of  the  veflel,  which  was  made  of 
tin,  melted. 


LV.  Experiments  upon  Magneiifm.  By  the  Rev. 
James  Madison,  Prudent  of  William  and 
Mary  College. 

From  the  TRANSACTIONS   of  the  American 
Philosophical  Society. 

In  the  review  of  my  philofophical  courfe  for 
this  year,  I  have  been  led  to  make  fome  experi- 
ments upon  magnetifm,  which  appeared  te  fall 
within  the  views  of  the  American  Philofophical 
Society.  It  is  for  this  reafon  that  I  have  taken 
the  liberty  of  communicating  them  to  you. 

Few  fubjc<5ls  in  natural  philofophy  are,  in  re- 
ality, more  interefting  to  mankind  than  mag-^ 
netifm ;  and  yet  the  invifibility  of  the  agent,  and 
the  confequent  difficulty  of  purfuing  a  caufe, 
which  feems  to  be  fubjefted  to  none  of  our 
fenfes,  has  greatly  refl:ri6led  the  progr:efs  of 
knowledge  in  this  branch  of  phyfics.  Some  phse- 
homena,  which  have  long  attradled  the  attention 
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of  the  philofopher,  and  excited  the  admiratipn  of 
the  vulgar,  have  received  different  fotutions, 
grounded  upon  as  many  different  hypothefes. 
No  method  appears  to  have  been  adopted  to  fhew 
^he  fallacy  of  the  one,  or  the  verity  of  the  other. 
I'hey  ftill  remained  as  hypothefes^  The  fbllow- 
ing  experiments,  fimple  as  they  are,  give  ia  folu- 
tion,  which  carries  with  it  ocular  dembnftration ; 
and,  as  the  juft  explication  of  every  fadl  is  a  real 
advance  in  philofophy,  1  truft  they  will  not  be 
thought  unworthy  of  attention. 

The  phaenomena  to  which  I  allude  are  thofe, 
which  m;£^nets,  placed  upon  paper,  exhibit  with 
filings  of  iron,  when  they  are  fprinkled  about 
them.  Many  ingenious  men  have  fuppofed,  that 
the  arrangement  of  the  filings  clearly  indicated  tkt 
jjaflTage  of  a  magnetic  fluid  or  effluvia,  in  curved 
lines,  from  one  pole  to  another  of  a  different 
denomination  ;  and  hence  have  fought  for  the 
foluti9n  of  otlier  phaenomena  upon  a  nwoh  more 
extended  fcale.  Others,  and  particularly  Cavallo, 
in  his  ufeful  treatife  on  magnetifm,  from  the  ac- 
tion of  the  magnet  upon  the  filings,  rendering 
each  particle  itleff  a  magnet.  The  proper  folur 
tioh  fjprings  from  the  following  experiments  : 

^Experiment  1.  Place  kn  artificial  magnet,  of 
tlie  ufual  oblong  form,  and  of  fiifficient  iftrength, 
upon  a  difh  ;  let  the  ends  be  two  or  more  inches 
diftance  from  the  edge  or  rim  :  cover  the  magnet 
with  Water  about  one-tenth  of  an  inch.  Then 
Ibrinkle,  or  fift  the  filings  of  iron  through  gauze, 
to  that  they  may  fall  gently  near  the  equator  of 
the  magnet.  Ybii  will  immediately  fee  the  filings 
to  divide  ;  one  part  moving  with  an  accelerated 
Velocity  to  the  north  pole,  the  other. part  to  the 
Ibuth  pole,  each  tipproaching  as  near  to  its  rer 
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i^Aive  pok  as  the  intcrpofing  fluid  will  permit ; 
each  turning  and  prefenting  a  diffimilar  pole  to 
that  which  firft  put  the  particle  in  motion.  As 
other  particles  fucceed  in  their  turn,  the  fame  ef- 
fects take  place ;  each  endeavours  to  approach  as 
near  to  its  pole,  as  its  centre,  as  ppffible ;  but 
the  particles  already  arrived  preventing  an  ap- 
proach within  the  limits  thus  previoufly  occupied, 
the  whole  are  neceflarily  arranged  in  the  form  of 
concentric  circles.  Particles  of  water  in  formii\g 
drops,  or  of  mercury  in  forming  globules,  obey 
nearly  the  feme  law. 

Thus  doth  this  experiment  unequivocally  de- 
monftrate,  from  the  motions  of  the  floating  par- 
ticles, that  attraction  is  the  lole  cayfe  of  this 
phaenomenon,  and  that  this  force  is  equally  ex- 
erted by  each  pole.  It  fliews,  at  the  fame  titne, 
that  each  of  the  filings,  even  the  fmallefl:,  be- 
comes itfelf  a  magnet  fo  foon  as  it  arrives  within 
a  fliort  diftance  of  its  attracfting;  pole.  This  is 
particularly  evinced  by  thofe  particles  which  are 
firft  put  in  motion,  and  which  occupy  the  neare^ 
fl:ations.  For,  immediately  upon  their  arrival  at 
a  certain  diftance,  they  turn  round,  and  prefcnt 
to  the  magnet  their  oppofite  extremity. 

Experiment  II.  Place  two  diflSmilar  ends  of 
magnets  about  an  inch  apart,  in  a  large  difti ;  let 
them  be  juft  covered  with  water;  ^ft  the  filings 
between  the  ends.  The  particles  of  iron  are  im- 
mediately attracted  by  the  neareft  pole;  they 
move  quickly  in  oppofite  dircftions,  occupy  the 
neareft  ftation  they  can,  become  themfelves 
magnetic,  and  prefent  to  each  other  diflSmilar 
poles.  The  particles  attracfled  by  the  pdles  of  the 
magnets  thus  mutually  attradt  each  other.  Be- 
tween the  poles  of  the  large  magnets,  the  filings 
U  u  a  ar^ 
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are  arranged  in  ftraight  lines ;  becaufe  there  thcfy 
tend  direAly  to  the  attradlii^  points ;  the  mor-e 
removed,  the  more  curvilineal  their  polition  ;  be- 
caufe each  particle  making  the  fame  effort  to  pc- 
,  cupy  the  neareft  ftation  to  the  centre  of  attrac- 
tion, they  are  all  neceflT^rily  forced  into  a  polition 
correfponding  with  that  effort. 

Experiment  III.  Place  fimilar  ends  of  two  mag- 
pets,  as  the  diffimilar  were  fituated  in  the  laft 
experiment,  and  lift  the  filings  between  thenj. 
Here  alfo  you  fee  them  to  be  adted  upon  by  at- 
traction as  before ;  they  move  to  the  neareft  pole, 
become  magnetic,  and  prefent  to  each  other  fimi- 
lar poles  ;  that  is,  fuppoling  the  north  poles  of 
two  magnets  to  be  oppofed,  all  thofe  filings  which 
are  attradled  by  the  north  pole  of  one  of  the 
magnets  prefent  a  north  pole  to, the  north-  pole 
of  all  thofe  attracted  by  the  other  magnet ;  they 
repel  each  other,  of  confequence;  a  vacuity  is 
obierved  between  the  reipexftive  parcels  of  filings ; 
whilft  the  appearance  of  reverted  curves  is  ex- 
hibited, on  account  of  the  repulfion  which  their 
limilar  poles  exert  upon  each  other. 

Thus,  belidcs  the  proof  which  thefe  experi- 
ments afford,  that  the  attractive  force  of  the 
magnets,  at  either  pole,  is  the  real  caufe  of  the 
phaenomena  which  the  filings  exhibit,  they 
j)rove  alfo,  in  the  moft  fatisfa<5lory  manner,  that 
the  adlion  of  the  magnet  upon  the  filings,  when 
they  approach  within  a  certain  diftancc,  renders 
them  magnetic,  and  hence  produces  the  effects 
mentioned  in  the  two  laft  experiments.  But,  in 
every  inftance,  attradlion  firft  operates.  Similar 
poles,  whilft  they  arc  repulfive  of  each  other, 
are  flill  attradlive  of  all  other  fubftances  upon 
which   the  magnet  adls.      The  fame   bpcjy,   ^t 
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the  fame  time,  appears  to  exert  two  oppolite 
powers. 

The  caufe  of  magnetic  attraction  and  repulfion, 
as  well  as  of  all  other  attraftions  or  repulfions, 
lies  ftiU  hid  in  the  receffes  of  nature ;  but  the 
manner,  in  which  thcfe  forces  produce  certain 
phaenomena,  is  no  longer  concealed  from  us. 

Thefe  experiments  may  be  agreeably  varied  by 
placing  three  or  four  magnets  upon  each  other, 
then  covering  them  only  partially,  and  fprinkling 
the  filings  on  each  fide  of  them. 

In  every  mj^net  there  is  at  leaft  one  line,  called 
the  equator,  where  the  attradlive  gower  vanifhes? 
from  this  line^  towards  either. pole,  it  gradually 
increafes,  and  hence  thofe  filings  which  are  near 
to  the  fides  of  the  magnet  will  incline  towards 
them,  forming  angles,  which  appear  to  be  fuch 
3&  the  refolution  of  two  forces,  one  lateral,  the 
other  polar,  would  neceflarily  produce. 

Perhaps  this  method  of  making  experiments, 
by  fubftances  floating  in  water,  and  thus  fub- 
jecSled  in  all  their  motions  to  our  examination, 
may  lead  to  more  important  dilcoveries.  The 
rates  in  which  the  magnetic  attradlive  force  de- 
creafes,  at  different  diftances,  may,  Ithink,  be 
coUedled  from  noting  the  velocity  with  which  the 
floating  bodies  move,  at  different  diftances  from 
the  poles,  or  the  fpaces,  which  they  pafs  over  in 
equal  times.  Nothing  obftrudls  an  accurate  folu- 
tion  of  this  problem  but  the  difficulty  of  obtain- 
ing meafurements  of  fufficiently  fmall  intervals  of 
time.  If  the  experiment  were  made  upon  a  large 
fcale,  the  difficulty  might  be  removed.  The  re- 
markable acceleration  which  is  obfervable,  when 
the  filings  come  near  to  their  attracting  point, 
fcems  to.fatisfy  the  eye,  that  the  attraAion  in- 
creafes 
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tnreafts  in  &  greettr  ratio  than  according  to  any 
law  yet  afligned. 

One  magnet  a<5^s  upon  another,  at  a  con^er- 
jtble  diftance,  cither  by  repulfion  or  attraiftion. 
Will  not  tht'fe  experiments  lead  to  a  rational  con- 
jjeAure,  that  in  cvexy  inftance  the  atftioa  is  com- 
municated by  intervening  magnetic  fubftanees  ? 
It  a6):s  through  atmofpheric  air.  But  this  air  may, 
£rom  its  conmtuent  principles,  and  it  is  faid  doe^ 
contain  iron.  The  fmall  particles  floating  in  the 
atmofphere  may  be  a6ted  upon  like  thofe  floating 
upon  water.  The  tenuity  of  the  particles  will 
tmly  render  the  adlion  more  fenfible.  Each  may 
become  a  magnet,  and  thus,  by  the  a6lion  of  all 
the  intervening  affedted  particles,  the  a6^ion  of 
<Mie  magnet  may  be  communicated  to  the  poles  of 
^mother  diftant  magnet. 

I  have  made  an  experiment,  in  order  to  a£:er- 
tain  whether  a  magnet  could  exert  its  power  in  a 
Torricellian  vacuum.  A  fmall  quantity  of  filings 
was  poured  into  a  glafs  tube,  of  lufficient  length  ; 
it  was  then  filled  with  mercury,  and  inverted  in 
the  fame  fluid ;  the  filings  floated  on  the  furface 
of  the  mercury  in  the  upper  end.  The  refult 
'was,  that  the  a<ftion  of  the  magnet  upon  the 
£lings,  at  equal  dillances,  was  fenfibly  lefs  than 
when  the  tube  was  full  of  atmofpheric  air.  The 
want  of  a  tube  of  fuflBcient  diameter  prevented 
me  from  making  the  experiment  in  fo  fatisfadVory 
a  manner  as  I  wiflied.  It  appears,  however,  wor- 
thy of  being  repeated  by  thofe  who  may  poflfefs 
the  neceflary  means.  If  the  magnetic  power 
ihould  be  obferved  in  fuch  a  vacuum,  then  the 
above  conjecture  will  merit  and  receive  the  fate 
which  has  generally  attended  all  reafoning  in  phy- 
fics  not  founded  on  accurate  expeiriment*- 
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LVjL  '  On  the  Means  »/  purifying  mf^Sikm  Mir^  St. 
ntrmSed  frofn  <l  Work  of€uitn  Gijyi'ON  i>» 
MDRVBAtr.    By  Cifizen  Deyeux. 

iVMONGST  the  important  difipoveries  wJilch 
Wfe  OW(S  to  chcitiiftry,  thdfe,  undoubtedly,  ctiiefly 
deferve  our  attention,  which,  at  t'l^  fame  time 
Arat  they;pref€nt  us  with  faAs  valuable  in  a  fcien- 
tific  pofnt  of  view,  afford  alfo  refults  from  whicti 
great  advantages  may  accrue  to  fociety  in  generals 
It  is  then,  chiefly,  th&4:  the  utility  of  chemiftry 
ceafestb^be  a  problem^  and  that  we  are  compellea 
to  acknowledge  the  juft  thle,  which  this  fcience 
has  'to  be  ranked  attiongft  thofe,  the  ftudy  .of 
which  ought  moft  afliduoufly  to  be  cultivated. 

The  work,  of  which  I  am  about  to  give  an  ex- 
tiradt,  we  Owe  to  a  diftinguifhed  man  of  learning 
a  ptofoUnd  chemift,  who,  having  meditated  for 
a  long  time  upon  various  important  phenomena^ 
that  had  prefented  themfelves  to  him  under  a  mul- 
titude of  circumftanccs,  conceived  that  he  might 
rtiake^feof  the  knowledge  which  he  had  acquired,^ 
in  order  to  combat  one  of  thofe  fcourges  which 
defdlatethe  human*  race,  and  againfl:  which  all  the 
art  of  medicine  has  hitherto  proved  infufficient. 
'  ^Having  once  conceived  this  idea,  he  had  a  dif* 
iScult  taik  to  accomplish.  Citizen /Guyton,  how- 
ever, has  furtiiounted  all  the  obftacles  that  flood 
in  his  way,  and,^by  his  courage,  his  patience,  and 
perfeverance,  ha^  obtained  fuch  fatisfaftory  re- 
nilts,  that  he  thought  he  ought  no  longer  to  with- 
hold frarh  the  piiblick  the  frulits^  of  his  labours. 
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His  work  is  divided  into  fix  parts. 

Inthefirft,  the  author  gives  an  hiftorical  fketch 
of  the  experiments  which  he  made  in  the  year 
1773,  with  the  muriatic  acid  employed  in  fumi- 
gations. 

Already,  at  this  period,  he  fajrs,  attempts  had 
been  made  to  difinfedl  the  air  tainted  by  putrid 
miafmata ;  but,  as  all  the  fubftances  that  had  been 
employed  for  this  purpofe  had  not  produced  the 
efFefts  that  were  expedled  from  them,  I  imagined, 
after  long  refle6tion  upon  the  fubjeft,  that  I  ought 
to  turn  my  attenrion  to  the  muriatic  acid  ;  as  5ie 
great  expanfibility  of  its  vapours  led  me  to  fuf- 
peft,  that  they  might  be  proper  for  feizing  upon 
the  ammoniac,  which  I  then  fuppofed  to  accom- 
pany all  the  odorous  putrid  miafmata,  and  for 
compelling  it  to  quit  them,  and  leave  them  to 
fubfide  by  their  own  gravity. 

It  was  neceflary  to  afcertain  the  powers  of  the 
remedy,  which  theory  Teemed  to  point  out,  by 
the  teft  of  experiment :  Citizen  Guyton,  there- 
fore, availed  himfelf  of  a  circumftance,  which 
he  thought  it  the  more  neceflary  for  him  to  make 
ufe  of,  as  it  afforded  him  an  opportunity  of 
making  an  experiment  lipon  a  large  fcale,  and 
fuch  as  he  flood  in  need  of,  in  order  to  obtain  re- 
fults  concerning  the  nature  of  which  no  doubt 
could  remain. 

In  the  courfe  of  the  winter  of  1773,  the  bu- 
fying-vaults  of  the  principal  church  at  Dijon 
being  found  to  be  entirely  full,  it  was  ordered  that 
they  fhould  be  cleared.  Some  precautions  thaf 
had  been  taken,  with  a  view  to  prevent  the  ex- 
halation of  the  putrid  vapours,  which,  it  waspre- 
fumed,  mufl  arife  during  this  operation,  having 
prpved  unfuccefsful,  the  infedlion-  foon  became 
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fo  infupportable,  that  it  was  nece0ary  to  abandon 
th^  church.  In  the  mean  time,  the  putrid  efflu- 
via diflfiifed  themfelves  among  the  neighbouring 
houfes,  and  then  gave  rife  to  a. contagious  fever. 

It  was  then  that  it  was  thought  proper  to  con- 
fult  Citizen  Guyton,  who,  after  having  informed 
himfelf  of  all  the  precautions  that  had  been  ufed, 
propK)fed  fumigations  with  muriatic  acid. 

His^  advice  was  adopted ;  and  the  effedls  were 
fo  fpeedy  and  decided,  that,  four  days  after, 
the  churcl)  was  re-opcned,  and  all  the  ecclefiafti- 
cal  offices  were  re-eftablilbed  in  it,  without  dan- 
ger, and  even  without  apprehenfion. 

Similar  fumigations  were  afterwards  pracftifed  la 
the  dungeons  of  the  prifons  of  Dijon,  in  which  a 
ccMitagious, fever  had  produced  fuch  terrible  ef- 
fects, that  the  greater  part  of  the  prifoners 
perifhed. 

Though  the  infection  was  of  the  moft  virulent 
nature,  it  was  at  laft  fo  completely  deftroyed,  that; 
a  ftudent  of  furgery  requefted  leave  to  fleep  in 
one  of  the  dungeons  that  had  been  difinfedted. 

Succefs  fo  decided  naturally  produced  a  great 
deal  of  confidence  in  the  remedy.  We  find, 
therefore,  that  when  the  Confeil  de  Santi  &  Vicq 
d'Azyr  were  confulted  upon  the  means  of  Hop- 
ping the  progrefs  of  a  contagion  that  had  appeared 
in  the  military  hofpitals,  and  in  the  ftables  where 
a.  great  number  of  cattle  were  kept,  they  did  not 
hefitate  to  prefcribe  fumigations  with  muriatic 
acid,  as  the  moft  certain  remedy  to  which  they 
.  could  have  recourfe, 

A  circumftance,  which  certainly  ought  to  ex- 
cite furprife,  is,  that  the  perfons,  to  whom  the 
care  of  executing  thefe  fumigauons  was  intrufted, 
.     VoL.Xy.  Xx  iiegleae<J 
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ftegle<9^ed  td  give  fufficicnt  publicity  td  ItfuTtt  ^ 
fatisfec^tory  as  thofe  which  k  is.  known  they  66*^ 
lained. 

This  flegTec?^^,  as  Citizen  Guyton  Tery  jnftly 
remarks,  is  the  more  unpardonable,  as  it  has 
tended  to  retard  the  adoption  of  a  procefs>  which> 
in  many  cafes,  would  have  proved  invaluable,  as^ 
by  means  of  it,  many  thoufandsof  peffons  might 
liave  efcaped  the  effects  of  contagions,  to  which 
•Ihey  have  fallen  facrifices,  on  account  of  the  in- 
-fofficiency  of  the  means  tha;t  were  employed 
lagamft  tbera. 

The  muriatic  is  not,  ft  appears,^  the  only  acid 
Tl^hich  has  been  confidered  capable  df  depriving 
the  air  of  its  contagious  quality.  This  we  find 
jfirort*  the  account  which  the  author  giws,  in  the 
fecond  p^t  of  his  treatife,  of  experiments  made 
in  foreign  countries  with  fumigations  of  dif{eietit 
mineral  acidis. 

One  of  the  oldeft  wojks  relative  to  this  fubje^^ 
•iprhich  fell  into  the  hands  of  Citizen  Ouyton,  k\ 
cntitle<f  Rapport  des  Experkncei  faits  en  Anglttem^ 
par  Ordre  de  PAdmirauPe^  a  B$rd  duVaiffe^  £ti6- 
pif^iy    i*  Union. 

The  Lbrds  of  the  Admiralty  having  requefted 
Dr.  Smith  to  direft  means  for  putting  a  ftop  to 
the  contagion*  that  had  appeared  on  board  the 
Union,  he  advifed  Mr.  Menzies,  furgeoft=  ta  the 
navy,  to  try  fumigatk)ns  with  nitric  acid.  Thefc 
fumigations  were  made  with  great  care,  and  were 
attended  with  fuch  fuccefs,  that,,  frota  the  day  cm 
which  they  were  begun  to  be  employed,  the  moi"-- 
tality  ceafed,  and  the  greater  part  of  the  accidents 
ticcifioned  by  the  contagion  difappearcd. 

Some  time  after,  the  fame  means  were  employed 
fordeftroying  the  contagion  on  boaMof  the  Rat- 
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^tfan^  and  the  Revel  frigate,  m  whkh  a  ni^lig-^ 
SHint  fever  had  alfo  broke  out. 

The  fuccefs  which  Mn  Men^ies  obtained  ia 
thefe  three  inftanccs  left  no  doubt  ici  his  mind 
of  the  utility  of  the  procefs  which  he  had  em- 
ployed,  aivd  of  the  neceffity  of  having  recourfc 
to  it,  whenever  it  flwuld  be  iieceffary  to  purify 
the  air  of  putrid  miafmata. 

The  fame  opinion  was  alfo  adopted  by  Dr. 
Smith;  for  he  concludes  the  report,  in  which  the 
above-mentioned  fadls  are  related,  with  fayingi 
That  the  experiments  of  Mr„  Menzies  clearly 
eftablilh  two  faxSls ;  in  the  firft  place,  that  the 
nitric  acid  has  the  power  of  deftroying  contagion; 
fecondly,  that  it  may  be  employed  without  prot- 
4ucing  troublefome  effedls  upon  the  perfons  who 
refpire  it.  He  conliders  this  difcovery  as  being 
^plicable  to  every  kind  of  contagion,  and  even 
W  that  of  the  plague.  Confidered  in  this  lait 
point  of  view,  he  thinks  it  ought  to  intereft  every 
nation,  &c. 

Thus  the  beneficial  efFe<9:s  of  the  nitric  acid 
feem  to  be  as  decidedly  eftabliflied  as  thole  of  the 
muriatic  I  however,  as  Mr.  Menzies  very  properly 
obferves,  the  ufe  of  the  nitric  acid  is  only  exempt 
from  inconvenience,  as  long  as  we  are  able  to  re- 
xiuce  it  into  vapour,  without  its  being  converted 
into  nitrous  acid;  for,  otherwife,  it  would  occafion 
accidents,  which  it  would  be  ditiicult  to  remedy. 

Mr.  Cruikihanks  appears  alfo  to  have  employed 
acid  fumigations ;  however,  it  is  evident  that  he 
has  given  the  preference  to  the  oKygenated  mu- 
riatic acid  gas. 

'  The  pirocefs  which  he  employs  for  obtaining 

it  is  very  fimple  :  it  confifts  in  mixing  accurately 

two  parts  of  common  fait,  and  one  part  of  the 
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black  oxyd  of  manganefe.  After  having  diluted 
this  mixture  with  a  fmall  quantity  of  water,  con- 
centrated fulphuric  acid  is  gradually  added  to  it. 
Immediately  a  large  extrication  of  vapours  takes 
place,  which  unite  with  the  putrid  effluvia  in  fuch 
a  manner,  that  the  air,  in  the  place  where  the  ex- 
periment is  made,  is  foon  found  to  be  purified. 

In  Spain,  the  fumigations  with  fimple  muriatic 
acid,  reduced  to  the  ftate  of  vapour,  are  gene- 
rally adopted ;  and  they  are  there  confidered  to 
be  fo  little  capable  of  producing  accidents,  that 
they  are  performed  even  in  chambers  actually 
inhabited. 

Finally,  it  appears,  that  limilar  fumigations 
have  frequently  been  pracftifed  in  France,  and  that 
whenever  they  have  been  properly  conduced, 
they  have  been  attended  with  fuccefs. 

In  the  third  part  of  his  treatife,  the  auithdtt' 
makes  fome  reflections  on  the  efFe<5ls  of  acid  fu- 
migations, and  examines  the  different  opinions 
that  have  been  advanced,  in  order  to  explain  their 
inode  of  operation. 

The  principal  problem  to  be  refolved  in  feeking 
the  means  of  purifying  a  mafs  of  infetfted  air,  was 
to  find  out  agents  that  pofTefTed  the  power  of  de- 
ftroying  the  contagious  miafmata,  and  particularly 
the  putrid  fmell  that  always  indicates  their  prc- 
fence.  It  has  been  fhewn,  in  the  two  firft  parts  of 
this  work,  that  fome  of  the  mineral  acids  had 
produced  this  two-fold  cfFeft ;  but  it  was  ufeful 
to  inquire,  whether  thefe  acids  a<fted  in  the  fame 
manner,  and  whether  the  refults  which  they  pre- 
fented  were  equally  fatisfa<ftory.  It  was  ncceilary 
alfo  to  afcertain,  whether  their  operation  ought 
to  be  attributed  to  oxygen ;  whether  ammoniac 
formed  an  ciTential  part  of   the  putrid  effluvia ; 
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whethef  they  were  always  accompanied  with  car- 
bonic acid  gas  ;  and,  finally,  whether  the  vege- 
table acids  might  not ,  be  employed  with  advan- 
tage. 

The  folution  of  all  thefe  queftions  could  not 
fail  to  throw  a  great  deal  of  light  upon  the  caufes 
and  immediate  etFe<5ls  of  contagion  ;  the  author, 
therefore,  thought  it  an  objedl  that  particularly 
demanded  his  attention.  For  this  purpofe,  he 
inftituted  a  courfe  of  experiments,  both  with  a, 
view  to  inveftigate  the  nature  of  the  putrid  miaf- 
mata,  and  to  afcertain  the  mode  of  operation  of 
the  agtots  with  which  they  are  brougjpt  into 
contaft. 

The  infe6led  air  upon  which  he  performed  his 
experiments,  was  obtained  from  flices  of  raw 
beef,  which  he  had  exprefsly  placed  in  a  fituation 
to  putrify.  This  air,  which  poflefTed  all  the  pro- 
perties that  were  required,  had  fcarcely  been 
mixed,  with. lime-water,  when  it  immediately  ap- 
peared that  this  was  decompofed.  The  fame  cir- 
cumftance  took  place  with  the  folutions  of  the 
nitrates  of  filver*  and  mercury ;  but,  notwithftand- 
ing  this  decompofitidn,  the  fetid  fmell  continued 
to  be  perceived  as  before. 

Slips  of  paper,  ftained  with  fernambourg,  the 
petals  of  mallows,  curcuma,  and  a  folution  of 
copper,  were  fufpended  in  veflels  filled  with  the 
putrid  air.  After  having  remained  there  for  the 
fpate  of  twenty-four  hours,  the  colours  appeared 
fomewhat  fainter,  but  they  had  undergone  no 
change  that  indicated  the  prefence  of  ammoniac. 

Several  metallic  oxyds,  fuch  as  that  of  zinc, 
'the  black  oxyd  of  manganefe,  the  brown  oxyd 
rOf  lead,  &c.  having  been  left  for  feveral  days  in 
:  contact  with  the  fame  putrid  gas,  exhibited  no 
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change  of  colour,  aj^d  had  produced  no  difear 
gagemcnt  of*  atnmouiac. 

From  the  relults  of  thefe,.  and  fevcral  ©Aer 
iimilar  experiments,  the  author  draws  the  foUow?- 
ing  inferences. 

1.  That  air  impregnated  with  putrid  effluvia 
contains  more  carbonic  acid  than  the  ordioary  aif 
of  the  atmofphere. 

2.  That  the  effects  of  putrid  air  ar^  entirely  lib- 
dependent  of  the  prefence  of  carbonic  acid; 
lince,  after  the  feparation  rf  this  acid,  t^i^.  air 
ftill  retains  its  putrid  fmeU. 

3.  That  putrid  air  does  not  contain  atomoniac 
in  a  free  ftate,  as  it  does ,  not  change  the  colours 
of  ftained  paper  that  is  placed  in  it. 

Thefe  points  being  afcertained.  Citizen  Guy^ 
toil  fubjedted  a  certain  quantity  of  putrid  air  tp 
theteftof  the  eudiometer;, not  fo  much  with  p^ 
view  to  determine  its  degree  of  ialubrityt  as  to 
afeertain  in  what  proportion  oxygeft  g^  wa$  c^»- 
tained  in  it. 

The  refult  of  this  fecond  fet  of  experiments 
foon  proved,  that  the  putrid  air  contained  very 
nearly  as  much  oxygen  gas  as  the  ordinary  air  of 
the  atmofphere  ;  and  that,  confequeQtly*  the  d^ 
leterious  effecSls  of  the  putrid  air  ought  not  to  be 
attributed  to  the  deficiency  of  oicygen  gaa. 

The  nature  of  the  effiuvia  that  rendered  the 
air  fetid  ftill  remained  to  be  kiveftigated. 

In  order  to  obtain  a  perfect:  knowledge  Qf 
their  nature,  one  muft  have  b^en  able  to  analyfe 
thefe  effluvia;  but,  unfortunately,  the  cheqiiic^l 
means  were  found  inadequate  to  the  purpofe. 

All  that  could  be  prefumcd  was,  that  thefe 
putrid  effluvia,  being  compound  fubftance^, 
muft,  likp  all  other  compound  bodies,  be  (ufc«p- 
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tible  of  decompofirion,  whenever  we  prefent  to 
them  agents,  pofleffing  greater  affinity  with  one 
or  more  of  their  elements  than  theie  elements 
have  wTth  each  twher. 

Here  alfo  experiments  were  neceflary,  in  order 
lo  iifcirtain  in  how  far  this  idea  might  be  founded* 

We  ftidl  foon  fee  how  ufeful  the  refults  of  thofc 
which  Citizen  Guyton  has  inftituted  for  this  pur- 
pofe  have  been  to  him,  and  what  advantages  he 
iits  derived  from  them,  in  order  to  fix  once  for 
all  the  opinions  that  ought  to  be  adopted,  with 
refpecft  to  the  choice  of  the  means  to  bt  employed 
for  difinfeiSing  air  vitiated  by  putrid  miafmata. 

Convinced  that  the  atmofpherical  air  ought  to 
fee  coniidered  as  fcrving  merely  as  a  vehicle  to  the 
putrid  effluvia,  the  author  brought  fetid  air  into 
^contadt  with  various  odorous  vapours,  fuch  as  are 
extricated  during  the  combuftion  of  benzoin^ 
aromatic  plants,  &c*  He  afterwards  ftrongly  agi- 
tated another  quantity  of  thefe  putrid  effluvia 
with  the  folutions  of  myrrh,  benzoin,  andbalfam 
iif  Peru  in  alcohc^.  The  refult  of  all  thefe  ti'ials 
was  not  fatisfadtory,  for  the  putrid  fniell  ftill  con- 
tinfued  to  be  perceptible. 

The  fame  happened  alfo  with  the  pyro-lignous 
add. 

Neither  was  the  refult  more  favourable,  whep 
'he  tried  the  detonation  of  gunpowder,  at  feveral 
times,  in  large  veflels  filled  with  putrid  air;  hie 
^only  remarked,  in  this  cafe,  that  a  difplacement 
lOf  the  mafs  of  infefted  air  was  produced,  but  its 
•  qualities  were  not  corredled. 

The  refult  was  not  the  fame  with  the  acetic 
acid  ;  its  aftion  was  fpeedy  ;  for  the  putrid  fmcll 
very  foon  ceafed  to  be  perceptible. 

He  alfo  tried  the  fulphuric  and  fulphureousacid. 
'The  firft  produced  no  change  j  the  fecond  was 
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obferved  to  have  diminiftied  the  ftnell,  but  not  to 
have  removed  it  entirely. 

Befides  the  experiments  which  I  have  quoted, 
the  author  has  attempted  a  great  many  more, 
which  I  ftall  pafs  over,  as  they  proved  altogether 
abortive ;  but  there  are  fome  upon  which  1  (hafl 
dwell,  on  account  of  their  iftiportance;  I  mean 
;thofe  that  were  made  with  the  nitric,  the  limplc 
muriatic,  and  the  oxygenated  muriatic  acids. 

The  greateft  difficulty  which  Citizen  Gu)rton 
had  at  firft  to  furmount  in  thi^  new  kind  of  ex* 
perimenrs,  was  to  obtain  the  vapours  of  nitric  acid 
free  from  nitrous  gas ;  however,  having  at  length, 
after  a  number  of  trials,  obtained  them  fuch  as 
he  wanted,  he  immediately  brought  them  into 
contaA  with  the  infcdled  air.  Upon  afterwards 
examining  this  air,  it  did  not  appear  to  retain  the 
fmalleft  trace  of  a  fetid  odoiir. 

In  order  to  eftablifli  the  inference  by  a  compa* 

rifon   of   the  refults   in   circumftances  perfeiftly 

iimilar,  he  afterwards  fubjedled  the  muriatic  acid 

to  precifely  the  fame  experiments.     In  this  cafe 

^fo  the  fetid  fmell  was  completely  deftroyed. 

Finally,  the  oxygenated  muriatic  acid  adled  in 
fo  decided  a  manner  upon  the  putrid  air,  that 
from  the  moment  when  it  was  mixed  with  it,  the 
putrid  fmell  ceafed  to  be  perceptible. 

When  we  refledl  upon  the  experiments  that 
have  been  recorded,  it  is  eafy  to  fee,  that,  if  their 
:refultshave  not  all  been  equally  fatisfa<ftory,  they^ 
may  at  leaft  ferve  to  point  out  the  agents  in  which 
we  may  place  fome  confidence,  and  enable  us  to 
choofc  thofe  whofe  power  of  deflroying  putridity 
appears  the  moft  decided. 

The  only  means  of  determining  our  choice  of 
fuch  agents  would,  undoubtedly,  be  to  compare 
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the  eflfefts  produeed  by  the  dtiSerent  agents  that 
were  empk)yed  in  the  abovemcntioned  expert^ 
ments. 

Thofe  produced  by*  the  u(c  of  perfumes,  vine- 
gar, the  detonation  of  gunpowder,  the  pyro+lig- 
nous  acid,  the  fulphurous  and  fulphuric  acids, 
&c.- were,  ^s  has  been  feen,  either  none  at  all,  or 
tardy,  or  of  little  efficacy.  The  acetic  and  hitric 
acids  have  appeared  to  aft  in  a  very  decided  man- 
iwr ;  •  but  the  difficulty  of  obtaining  them  in  that 
ftate,  in  which  it  is.  neceflary  they  Ihould  be,  in 
order  to  produce  fuch  favourable  efFe<5ls,  is  a  con- 
fiderabje  objedlion  againft  their  ufe. 

The  fame  is  not  the  cafe  with  the  fimpje  mu- 

^riaric  aeid  ;  the  facility  with  which  it  is  reduced 

into  vapour,   the  great  expanlibility  of.this  gas, 

and,  above  all,  the  promptitude  of  its  o|)emtion 

.upon  the  putrid  miatiilata,  (hew  of  how  great  im- 

'  portance  it  is  not  to  negleft  its  ufe. 

However,  adds  the  author,  I  have  the.iatisfkc- 
'  tion  of  announcing,  that  this  is  not  yet  the  moft 
V powerful  means  with  which  the  progrefs  of  che- 
miftry  has  furniihed  us  for  refifling  contagion. 
The  oxygenated  muriatic  acid  is,  beyond  all  con- 
'  tradi(9:ion^  the  moft  certain  fpecific,  and  themoft 
^  ready  prefer vative  which  we  can  employ  againft  it. 

It  feems  that,  after  having  entered  into  the  dif- 
cuffion  of  all  the  fubje6ls  in  queftion.  Citizen 
Guyton  might  havq  prefented  the  publick  with 
the  general  conclufion  of  his  treatile :  however, 
he  thought'  it  ft  ill  incumbent  upon  him,  to  ex- 
amine the  influence  which  oxygen  might  exert  of 
-  itfelf  in  the  procefs  of  difinfe6tion,  and  to  inquire 
whether  all  kinds  of  contagious  miafmata  were 
equally  ^iibjecft  to  the  operation  of  the  fame  agents* 
>      VoL^XV-  Xy.  Since 
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;  Since  chemtftry  has  made  us  acquainted  with 
the  particular  nature  and  properties  of  oxygen, 
it  was  foon  found  that  it  poflefrcs  a  great  difpo- 
fition  to  combine  with  various  fubftances,  and 
particularly  animal  matter.  The  conftant  obfer- 
vations  that  have  been  made  upon  this  fubjeft 
have  kd  to  the  fuppolition,  that  oxygen  might  be 
employed  as  a  medicine. 

In  faA,  it  is  certain  that  medicines  aft  only  by 
inducing  changes  in  the  body,  that  tend  to  atte- 
nuate the  morbid  matter,  and  re-eftabli(h  the 
order  and  regularity  of  the  animal  funftions ;  it 
muft  alfo  be  allowed,  tliat  oxygen,  as  it  poflT^ffes 
fuch  properties,  muft  be  a  real  medicinal  fub- 
ftance,  and  that,  in  prder  that  it  may  aft  with 
.  efficacy,  it  is  only  neceflary  to  employ  it  in  a  ftate 
of  appopriation  that  may  enfure  its  luccefs. . 

:This  facft  is  at  prefent  fo  well  demonftrated, 
that  feveral  phyficians  of  the  higheft  reputation 
are  inclined  to  admit  of  only  two  Ipecies  of  medi- 
cines, namely,  the  fupercxygenating  and  the  di/cxy^ 
genating ;  the  adlion  of  which  they  explain  by 
faying,  that  the^  ^r/ni,  ox  unburn  (brulent  o\x  dt- 
hrHUnt)  the  bodies  with'  which  they  are  brought 
into  contact;  meaning,  that  they  furnifh  them 
with  the  oxygen  which  they  want,  or  deprive 
them  of  that  which  they  poffefs  in  too  large  a 
proportion. 

The  expreffion  of  burnings  employed  in  oi^er 
to  account  for  the  manner  in  which  mediijii^s 
operate,  as  forced  as  it  may  a|)pear,  will,i)e  ,ac- 
knowledged  to  be  ftridlly  juft,  when  we  coh^der 
that,  befides  the  combuftions  that  take  place  With 
rapidity  and  an  extrication  of  heat,  there  are^iSKiUb 
others  which  go  oh  flowly,  but  tlie  effi^.cif 
.  which  are  perfedlly  fimilar  to  thofe  of  the  fctmer. 
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B6th  ia  the  oiie  and  the  othef ,  it  is  always  the 
oxygen  whkh  tends  to  cdmbine  itfelf,  and  which, 
according  to  its  greater  or  lefs  degree  of  affinity 
with  the  body  with  which  it  unite^>  entirely 
changes  the  form  of  this  body,  its  weight,  its 
tafte,  and  its  colour,  and  at  laft  imparts  to  it  pro-; 
pcrties  which  it  did  not  pofleis  before. 

According  to  this  explanation,  it  is  eafy  to  fee 
that  the  alterations  which  animal  fubfta/iccs  in- 
ceffantly  undergo  are,  in  faft,  the  efFeAs  of 
combuitions,  flow  indeed,  but  which  may,  in 
fome  degree,  be  accelerated  by  prefenting  thefe 
feme  fubflances  with  a  large  quantity  of  oxygen 
at  once,  or  placing  them  in  contaA  with  bodies,; 
which,  containing  a  large  quantity  of  this  prin-' 
ciple,  may  eafily  yield  to  them  a  portion  of  it* 

It  was  a  fimilar  theory,  which  led,  almoft  naf- 
turally,  to  the  medicinal  ufe  of  oxygenated  fets, 
nitric  acid,  oxygenated  muriatic  acid,  the  fuper- 
oxygenated  muriate  of  potalh,  and  various  other 
oxygenated  fubftances,  the  fure  eflfe<fts  of  which 
afford  the  means  of  combating  a  variety  of  ma- 
ladies, to  the  progrefs  of  which  medicini:  had  be- 
fore no  remedy  to  oppofe,  or  could  only  cure  with 
a  great  deal  of  difficulty. 

%Sincc,  therefore,  it  is  impoffible  to  deny  the* 
power  which  oxygen  inceffantly  exercifcs  upoir 
animal  fubftances,  it  mufk  alfo  be  admitted,  that 
the  putrid  effluvia  that  exhale  from  thefe  fame 
fubftances  muft  alfo  be  fubjetfl  to  the  adtion  of 
tSiis  agent,  and  that,  by  combining  with  it,  they 
muft  neceflarily  acquire  new  properties. 

In  order  to  explain  more  at  large  his  ideas  with^ 

irefpedi  to  this  fiibjeft,  the  author  h^s  thought' 

proper  to  treat  of  the  oxygenating  fubftances, 

>  Y  y  a  .  .i  >     ,  rand 
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and  partitukrly  the  ax^gtnated  murine*  add, 
gonfidered  only  as  prefervative^  againft  contagiom 

It  is  a  fa6l  univerfally  admitted,  that  among 
p^rfons  the  moft  expofed  to  the  influence  of  con^ 
tagious  maladies,  there  are  feme  upon- whom  they 
produce  no  bad  effedls.  Great  pains  have  been 
taken,  and  always  in  vain,  to  explaifi  the  caufe 
of  fo  Angular  a  circumftance.  But,  fays  Citizen 
Guyton,  what  Ineed  is  there  to  have  rfecourfe  t(> 
abftraA  theories,  or*  even  to  inquire  at  all  into 
the  caufes  of  a  change  bf  properties  that  does  not 
cxift,  when  the  rcfiftance,  whieh  fome  perions 
ihew  towards  the  morbific  matter,  may  be  ex- 
plained in  a  limple  andi  purely  chemical  manner,, 
from  its  analogy  with  one  of  thofe  general  phae*' 
nomena,  which  are  daily  exemplified  before  bun 
eyes  in  an  infinite  variety  of  operations. 

Let  us  take  an  example,  he  adds.  We  kfaow 
with  what  facility, the  flilphuric  acid  attack* 
aluminous  earth.  This  earth,  howcvfer,  is  fuf-^ 
cfeptihleof  a  ftate  of  aggregation,  in  Which  it  re-^ 
iifts  all  combination,  without  tliere  being,  the 
iinallefb  ground  to  fufpe6t  that  it  has  imdergoiicf 
any  alteration  in  its  nature.  Might  it  not  ^fo  b^  . 
the  fame  with  the  human  body  ?  and  might  wo 
not  ailert  that  a  certain  ftate  of  health  is  con* 
nedled  with  a  ftate  of  aggregation,  that  refifter 
that  combination  of  the  contagious  miafmatd  with: 
the  body>  which  would  take  place  if  the  force  erf 
%gregation  were  different  ? 

Moreover,  this  explanation  feems  to  accord? 
with  fails,  which  various  obfervations  that  are* 
oonftantly  made  haVe  enabled  us  tcy  colledVi  If  is 
known  that  the  beft  means  of  guarding  one's  (el€ 
againft  the  itnprefiion  of  contagious;  mtaimatn^ 
when  we  cannot  remove  ourfelves  out  of  the  in- 
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feftious  atmofphcre,  is  to  fupport,  and  even 
augment  the  jital  powers  :  now  as  the  oxyge- 
nating fubftances  pofftfs  this^  property  in-  the 
bigheft  degree,  it  is  evident  what  great  advan- 
tage may  r^ftilt  from  their  ufe,  and  how  much 
th^fe'  cfpecially  deferve  the  preference,  which, 
like  the  oxygenated  muriatic  acid,  may  cafily  Be 
reduced,  into  the. ftate  of  gas. 

Carried  thus,  by  refpiration,  into  the  nafal  and 
pulmonary  c^ivities,,  diirejninated  in  the  ambicpt 
atmoTphere,  or  introduced,  by  refpiratibn,  into 
the  ftomach,  adHng  finally  upon  the  whole  fur- 
fece  of  tlie  body,  they  operate  as  a  flimulanr, 
^hfch  augments  the  activity  qftiie  organs,  ex- 
cites their  fcnfibility,  and  (ooh  plits  a  ftop  to  the 
efFe(?^-!5  of  the  miafmata,  which,  in  general,  a6t 
Only  by  debilitating. 

Under  this  point  of  view  Citizen  Guytoli  has 
conlidered  the  mode  of  operation  of  the  oxyge- 
nating fubftances.  This  efficacy  appeared  to  him 
to  be'  fo  well  demonlhrated  by  theory  and  ex- 
penerice,  that  he  prefumes  that  thofe  who  refisedt 
upon  the  fubjedt  will  no  longer  fear  the  appear- 
ance of  contagion,  as  they  will^be  fure  ofiiaving 
the  means  of  guarding  themfelves  againft  it. 
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JLVIL  Obfirvatms  c^nc^rning  an  Earth  containing 

.  Magnefia^  known  by  tkt  ^ame  of  Terre  dc  Sali- 

nclle,  or  Terre  de  Sommiferes.    By  E.  6£RARd, 

Ex-prof effor  of  Chemiftry  ai  th  Ecole  de  MedU 

\    cine,  at  Montp$llier. 

The  manufa<fture  of  artificial  ^lum,  in  the 
large  way,  ai)d  by  proceffes  both  limple  and 
ealily  to  put  in  pradlicej  has  for  a  Iqng  titne  been 
the  objedt  of  my  labours.  For  this  purpofe,  I 
was  obliged  to  look  out  for  the  argills "  that 
abounded  mofl:  in  the  alumine,  and  that  wcrp  the, 
neareft  to  the  place  in  which  th^  manufa<5ture  wa^i 
carried  on» 

The  earth  of  Salinelle,  near  SommiSres,  in  the 
department  of  Le  Gard,  is  reckoned  one  of  the 
beft  kinds  of  argi]l  fpr  taking  ftains  out  of  cloth ; 
it  is  even  generally  known  in  the  country  by  the 
name  of  Pierre  de  tache  (fuller's  earth)  ;  and  thfs 
property  induced  me  to  examine  it.  I  procure4 
^  certain  quantity  of  it,  upon  which  I  immedi- 
ately operated  with  a  view  to  obtain  alum.  But 
what  was  my  furprife,  when  in  the  firft  experi- 
ment, which  was  to  impregnate  it  with  fulphuric 
acid  (at  40  degrees  of  Baume's  hydrometer),  I 
perceivf d,  24  hpyrs  afterwards^  a  very  qppfider- 
able  efflorefcence,  and  the  fmall  mafs  of  the 
earth,  that  had  been  impregnated  with  the  acid 
the  day  before,  changed  mto  a  iajine-earthy  fub- 
ftance,  full  of  fmall  ihining  cryftals.  I  foon  dif- 
Covcrcd,  both  by  the  tafte  and  the  manner  ir^ 
which  this  firft  combination  took  place,  that  the 
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fait  that  had  been  formed  Was  not  alum.  Some 
experiments  which  J  made  led  me  to  imagine  that 
it  was  fulphate  of  magnefia.  In  order  to  afccrtain 
this  point,  I  immediately  went  to  Salinelle,  to 
examine  the  place  from  lyhence  this  earth  was 
procured,  and  I. afterwards  fubje<fted  it  to  th^ 
experiments  of  mhich  I  am  Ihortly  to  give  an 
account. 

The  village  of  Salinelle.  is  fituated  at  the  dif- 
tance  of  iabout  two  kilometres  from  Sommi^^ 
xea,  upon  the  t:oad  fr59m  this  town  to  Quiffac, 
and  alnioft  clofc  to  the  banks  of  the  river  called 
Le  Vidourle.  The  whole  village  is  built  upon  a 
foil  under  which! Jthis  earth  is. generally  found. 
A  fingle  individual  at  prefent  employs  himfelf  in 
dijgging  it,  aadturpiflits  it,  as  it  is  called  for, 
to  fome  merchants,  factors,  and  druggifts.  The 
firft  of  thefe  conceal  the  ufe  which  their  em- 
ployers make  of  it,  and  it  is  fufpedled  at  Salinelle 
that  fome  foapf  manufacfturers  make  ufe  of  it  in 
the  preparation  of  this  compound.  The  druggifts 
prepare  from  it  the  fubftance  which  is  known  in 
pharmacy  by  the  name  of  Terra  Sig^illata. 

The  ftratum  of  the  Terre  de  Salinelle  is  at  the 
.depth  of  about  two  metres  and  five  decimetres 
.  frpm  the  furface  of  the  ground :  lirft  we  find  fix 
or  feven  decimetres  of  good  vegetable  earth; 
Afterwards  federal  clofe  fl:rata  of  white  chalk,  the 
whole  about  one  metre  five  decimetres  in  thick- 
neft.  In  the  middle  of  this  thicknefs  appears  a 
vein  of  blackiih,  femi-tranfparent  filex,  a  deci- 
metre and  five  centimetres  thick.  We  afterwards 
meet  with,  a' fnVall  layer  of  Terre  de  Salinelle, 
mixed  with  fragments  of  the  fuperior  ftrata,  and 
at  la^  w^  ^d  .the' vein  of  good  Terre  de  Salinelle, 

two 
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two  decimetres  and  fi^t  cmtimetres  in  thickneis. 
Under  which  we  immediately  ^tttieet  again  with  a 
mixed  flr^ttim,  and  afterwards  ^thoie  of  white 
chalk  that  bad  before  been  fottttd  above.  The 
difpofition  of  ill  thefe  ftraia  may^eafily  bebbferved 
tn  diggingwells,  vaults,  or  foundations ;  in  thefe 
cafes  the  earth  of  which  we  are  fpeakiag  is  care* 
fully  colledled. 

The  Terte  de  Salincllc,  whendqg  oiat  of  its 
bed,  is  ftill  foft,  very  moift^  kmellal^td,  and 
ilightly'tfahiparcnt  when  divided  into  thin  plates. 
Jt  has  a  ehocolate  coloui*,  nearly  refembling  that 
of  the  fmdll  rCots  of  foim  trees  that  g^row  upon 
•ihe  fatoe  foil.  This  earth  when  dried  in  the  air 
^acquires  ^a  lefs  deep  colour  ;  it  becomes  of  a  light 

trey,  Wightly  tinged  with  red,  and  by  being 
tied  tn  this  mannercit  iofes  about  thirty  p»rts  in 
-a  h>Lihdreki  of  ^  its  weight  •  It  then  acquires  hard- 
'^!efs,  prod\!ices>a  'ftrorig  fertfetion  of  aftringency 
^whbn  applied  to  the  '  t^sngAie  i  itddesi  notiofe  its 
'cohefion  in  the  water,  like  the  argiiis,  but  when 
'mdifl'et^<»d  and 'kneaded  it'fomis  a  pafte  pfetty 

foft  and'fi^e  to  the  toU(E?b;  placed  upon  red  hot 
^oa!s,  it  decrepitatcs-and  flies  into  fplinters.  In 
border  to  enable  it  to  bear  the  action  of  ^tl»  fire, 

jwas' obliged  td  pound  it  into  a  coarfe  powder, 
^and  form  it  into  balls,  by  naoiftening  it  with  a 
'little  water;  I  then  heated  it  to  whitenefs,  with- 
'  out  the  fmalleft  decrepitation  taking  place.  By 
^tliis  operation  too  parts  that  had  already  been 
-dried  in  the  air  were  reduced  to'68;  the  earth 

became  very  light,  and  6f  vfery  t>eautiftil  white 

colour,  mucii  refembling  that  of  'the  magnefia 
'  prepared  in '  the  laboratories.     If  we  calcine  it  in 

powder,  t  the  evaporation  of^  the»4vater  procbcea  a 
*  bubbling 
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bubbling  evdn  in  this  powder,   which  ccafes  as 
foon  as  the  whole  of  the  Water  is  diffipated. 

Acids  poitred  upon  this  earth,  after  it  has  been 
dried  in  the  air,  produce  no  fenlible  effervef- 
cence;  they  combine  with  a  portion  of,  its  con* 
ftituent  principles,  and  the  produdls  are  mag- 
ncfian  falts. 

J /'Sulphuric  acid,  concentrated  to  66®,  be- 
comes violently  heated  as  foon  as  we  mix  it  with 
thij^  earth.  When  reduced  to  40°  it  does  not 
become  heated  immediately  5  but  if  we  form  a 
pafte  with  thi's  acid  and  the  fame  earth  in  powder, 
a  di (engagement  of  heat  takes  place  at  the  end  of 
half  an  hour,  the  pafte  pufFs  up,  increafes  greatly 
in  its  volume,  and  is  at  lad  reduced  to  a  very 
light  pulverulent  fubftance,  in  which  we  may 
obferve  an  infinite  number  of  fmall  cryftals..  The 
fait  thus  formed  has  all  the  characters  of  tru^ 
fulphate  of  magnefia.  A  certain  quantity  of 
earth  i«  left  behind,  which- has  refifted  the  adlion 
of  the  acid  j  this  appeared  to  me  to  be  filex. 

2.  The  nitric  and  muriatic  acids,  poured  upon 
this  'earth  in  fufficient  quantity  to  form  a  pafte, 
produce  no  difengagement  of  heat  nor  effloref- 
^encle;  the  pafte  on  the  contrary  attracts  moifture 
from  the  atmofphere,  but  nitrates  and  muriates 
of  magnefia  are  formed.  AH  thefc  fairs  yield,  by 
means  of  the  alkalies,  an  abundant  precipitate  of 
VeW  whitCj  light,  and  pure  magnefia. 

I  boiled  at  feveral  times,  and  during  feveral 
fhours,  the  Terre  de  Salinelle,  dried  in  the  air 
•and  reduced  to  powder,  in  the  three  abovemen- 
tioned  acids,  in  the  proportion  of  100  parts  of 
the  earth  t6  600  of  acid.  I  then  lixiviated  it  wiih 
a'krge  quantity  of  water  and  filtrated  it;  the 
tearth  tliat  remained  upon  the  filtre,    calcined  to 

Vou  XV,  Z  L  rednefs. 
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jrednefs,  was  reduced  to  45  partd :   this  appear^ 
to  me  to  be  filex  ;  it  is  very  white  and  fine. 

The  fame  acid^  exert  a  far  inferior  operation 
upon  this  earth,  when  it  has  been  calcined  to 
Tednefs.  The  concentrated  fulphuric  acicj  doe^ 
not  even  produce  any  extrica.tipn  of  heat,  and 
the  earthy  reliduum  is  more  confiderable,  though 
we  take  into  the  ^cpount  the  quantity  pf  water 
that  exifcs  in  the  nqn-calcined  earth. 

AH  the  lixivia  produced  by  combinations  of 
jiny  of  the  three  acids  with  this  earth  are  but 
flightly  coloured,  efpecially  the  miiriatic,  and 
they  are  hardly  coloured  at  all  when  the  earth 
has  been  calcinetj;  however  they  all  yield,  with 
the  pruffiate  of  lime,  a  precipitate  of  iron  in  the 
flate  of  Pruflian  blue. 

From  the  experiments  which  I  have  related, 
and  from  fome  others  which  it  would  hie  fuper-: 
fiuous  to  defpribe,  it  appear^,  that  lOo  parts  of 
the  Terre  de  Salinelle,  dried  in  the  air,  and  fuch 
as  it  is  generally  found  fome  time  after  it  has  be^n 
dug  out  of  the  ground,  form  a  natural  mixture  of 
32  part$  of  water,  22  pf  pure  magnefia,  45  of 
lilex,  and  i  of  oxyd  of  iron  ;  that  this  earth  dif- 
fers greatly  from  the  magnefian  mixtures  known 
by  the  n^mes  of  fteatitef,  albeftes,  migas,  ^c. ; 
and  that  it  ftands  in  the  fame  relation  to  magnefia 
^s  thp  argills  dp  tp  alumine  ;  in  a  wqrd,  that  it  is 
a  genuine  pre  of  magnefia,  which,  as  far  as  I 
know,  has  not  been  hitherto  defcribed  ;  but  for 
giving  a  very  accurate  and  detailed  analytis  of  it, 
I  neither  poffefled  proper  inftruments,  nor  fuffi7 
cient  chemical  knowledge,  I  th^refpr^  refolved 
to  fend  a  quantity  of  t^is  fubftance  to  Citi^^ei^ 
y^uai^clin,  whofe  profound  genius  fpr  the  art  qf 
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fehemical  analyfis  is  univerfally  known,  and  who 
has  engaged  to  afcertain  the  place  in  which  this 
iearth  ought  to  be  ranged  in  natural  hiftory  and 
chemiftry* 

A  pupil  and  aflbciate  of  Chitth  Chaptal,  and 
engaged  for  a  long  time,  by  profefEon,  in  the 
application  of  ehcmiftry  to  the  artsj  I  endea-» 
voured  to  apply  the  Terre  de  Salinelle  to  an  ufe- 
ful  purpofe,  and  from  the  experiments  which  I 
have  made  upon  a  large  fcale,  it  appears,  that 
xoo  J)arts  of  this  earth  and  loo  parts  of  fulphu- 
ric  acid,  at  46°,  produce j  by  finiple  mixture,  by 
the  lixiviation  of  this  mixture,  by  eondenfation 
bf  the  lixivia  and  cryftallization,  95  parts  of 
Deautiftil  fulphate  of  magnefia  in  fine  lilky  cryf-- 
tals.  The  mother-waters,  which  have  a  yellow 
tinge  imparted  to  them  by  a  fmall  quantity  of 
fulphate  of  iron,  may  iiill  coritaih  5  pai'ts  bf  ful- 
phate of  magnelia.  This  refult  prfefents  the  ma- 
iftufa^ldrers  of  fulphntic  acid  with  an  advantage- 
ous method  of  pfepariilg  the  fulphate  of  magnefia 
in  the  large  way.  Medicine  will  derive  from  it 
another  advantage ;  namely,  that  of  eafily  pro- 
curing this  fatt  in  a  ftate  of  purity,  as  Well  as 
the  common  magtiefia )  for  it  rs  utiiverfally  knowrl 
that  the  fulphate  df  magnfefia,  or  Epfom  fait, 
fueh  as  is  met  with  in  commetce,  and  which  is 
obtained  from  the  water  of  fait  marfhes,  is  a  mi:Jc- 
ture  of  various  falts^  fbch  as  fulphate  of  magnefia, 
fulphate  of  foda,  muriate  of  magnefia,  muriate  of 
lime,  &c. !  it  is  alfo  known  that  mofl:  dfug- 
gifts^  by  ufing  the  fulphate  of  magnefia  of  com- 
merce, in  Order  to  extfaft  the  magnefia,  obtain 
a  mixture  of  thh  earth  arid  lime.  This  mixture 
muft  neceflfarily  produce  efFedls  very  different 
Z  z  2  from 
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from  thofe  that  beloiig  to  pure  magnefia  or.  its 
carbonate ;  and  we  iltaU  be  fure  of  obtaining 
tbcfe  two  fubftanccs  pure,  if  we  employ  the  ful- 
phate  of  magnefia  prepared  with  fulphuric  acid 
and  the  Terre  de  Sallnelle. 

I  propofc  ftill  to  purfue  my  experiments,  with 
a  view  to  afcertain  the  farther  ufes  to  which  this 
earth  may  be  applied;  but  I  hare  haftened  to 
make  it  known,  in  order  that  other  chemifts  may 
alfo  make  it  an  oh^jeft  of  their  attention  ^  and  that 
the  public  may  the  fooner-be  in  poiTeffion  of  the 
advantages  which  they  may  derive  from  it* 


2=f= 


LVIII.  Account  of  a  Difcovery  made  by^  Citizen  Le- 
Roux,  of  a  gummy^  Subjl^nce  coniaintd  in  the 
bulbous  Root  of  the  Plant  termed  Hyacinthus  non 
fcriptus.     In  a  Letter  from  Citizen  Deyeux. 

FROM  THE  J^NNALES  DE  CUIMIE. 

CjITIZEN  Leroux,  druggift  sJt  Verfailles,  has 
communicated  to  me  fome  ^accounts  concerning 
t:he  gum  which  he  has  fjaCceeded  in  extradting 
from  the  bulb  of  the  pliant;  termed  Uyaeinthus  not^ 
fcriptus.  As  the  prpcefles  which  this  artift^  etrv? 
ploys,  in  order  to  obtain  th0  produftifttqu^ftidn, 
appeared  to  me  to  ^eferc^  beipg  jm^dq  .kdfownrto 
the  public,  I  haften  to  tr^nfmit  to  you  an  extraft 
ftom  a  letter  which  I,  have  rticf  ived  fi^m  him, 
and  which  I  requeft  you  to  inXerrt'iri  one  of  ymif 
next  numbers*  ,  :   , 

^^It 
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I  ^^  It  had  l(Mig  fince  be^ 'obferved,'*  fays  Crti- 
zen  Leroux,  **  that  the  bulbous  roots  of  forne 
plants  contained  a  mucilaginous  fubftance ;  but 
no  one  had  yet' attempted  to  extradl:  it,  and  ftill 
lefs  tq  analize  it.'  A  particular  circumftance  ha-  * 
ving  given  me  occafion  to  employ  the  bulbs  of- 
the  Hyacinthus  non  fcripus,  I  was  fo  much  fur- 
prifed  at  the  great  degree  of  vifcolity  which  I 
found  them  to  poflefs,  that  I  did  not  fuffer  the 
fevourable  opportunity  to  efcape  me,  which  pre- 
fented  itfelf,  for  fubjedline  thefe  roots  to  various 
experiments.  It  would  be  fuperfluous  here  to 
give  an  account  of  all  the  diflferent  trials  which  I 
have  made ;  it  will  be  fuffident  for  the  prefent  ta 
inform  you,  that,  having  reduced  50  kilogrammes 
of  the  above-mentioned  bulbs  into  a  pafte,  by 
pounding  them  in  a  mortar,  I  diluted  this  pafte 
with  a  fufficient  quantity  of  water:  the  liquor, 
having  been  ftrained  through  a  fine  piece  of 
linen,  was  afterwards  evaporated  to  the  conlift- 
ence  of  a  thick  fyrup.  In  this  ftate  it  was  poured 
into  moulds  of  tinned  iron,  which  were  immedi- 
ately -placed  in  a  ftove. 

Tht  deiiccation  took  place  pretty  rapidly  ;  and 
when  it  was  completed  I  found,  at  the  bottom  of 
each  mould,  a  britde  tranfparent  fubftance,  which 
exhibited  all  the  external  charadlers  of  a   real 

g^^-  ...  .' 

The  50  kilogrammes  of  the  bulbs,    which  X 

employed,  yielded  me  8  kilogrammes  of  this 
gummy  produft. 

/  r  compared  this  product: with  various  kinds  of 
gums,  and  found  that  it  poflefled  the  fame  pro- 
perties ;  for,  I.  treated  with  nitric  acid,  it  yielded 
a  twelfth  of  its  weight  of  oxalic  acid. 

2.  Dif. 
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2.  Dif!blred  in  waiter,  it  rendered  this  fliiia 
very  (tindlucent). 

3.  This  folution,  left  to  itfelf  in  a  rather  warm 
temperature,  foon  grew  four  and  nM>uldy . 

4.  Mixed  with  alcohol,  it  becamfe  turbid^  and 
depofited  a  white  flaky  matter, 

5.  By  diftilling  the  dried  gummy  matter  in  a 
retort,  I  obtained  the  following  produdls* :  phlegm, 
a  very  fmall  quantity  of  oil,  and  the  p5nrG-mucou3 
acid.  All  thefe  fluids  had  the  fmell  of  burnt 
bread,  &c. 

It  is  probable  that  this  matter,  as  it  exifts  in 
this  root,  is  perfeftly  eolourlefs ;  indeed  I  think 
it  may  be  proved ;  for^  having  cut  feveral  pretty 
large  bulbs  tranfverfely,  I  obferved  that  the  fluid, 
which  flowed  out  fpontaneoufly,  dried  upon  the 
furface  that  had  been  laid  bare,  and  formed 
a  very  tranljparent,  and  entirely  eolourlefs  pel- 
licle* 

The  quantity  of  gum  that  may  be  extraiJled 
from  thefe  roots  is  fufficiently  confiderable  to 
render  its  extraction  an  objeft  worthy  of  atten- 
tion. I  have  endeavoured  to  calculate  the  ex- 
pences  with  which  it  would  be  attended  ;  and  it 
already  appears  to  me,  that  if  the  extraction  were 
carried  on  upon  a  large  fcale,  it  would  not  only 
repay  the  cofts,  but  one  might  alfo  hope  to  ob- 
tain fome  profit  from  it. 

However,  it  is  evident  that  it  cannot  as  yet  ht 
in  my  power  to  eftablifh  data  with  rcfpedl  to  this 
fubjedl,  fufiiciently  exa6t  to  be  relied  upoUi. 

Ere  long,  I  hope,  the  experiments,  of  which 
I  new  give  a  fuccindl  account,  will  be  completed, 
I  fliall  then  inform  you  of  all  the  rcfults  which  I- 
(hall  have  obtained,  and  particularly  enlarge  upon 

th^' 
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the  ufes  to  which  this  new  guiHi  which  J  have 
CXtra^ed,  may  be  applied,'* 

Since  I  recpiyed  this  letter,  I  have  been  in^ 
formed,  that  Citizen  Leroux,  having  profecuted 
thefe  experiments,  imagines  that  he  has  fiic- 
ceeded,  by  ^  very  fimple  procefs,  in  converting 
the  above-mentioned  gum  mto  a  fubftance  ana- 
lpgou3  to  the  amylaceous  matter^  I  have  eveq.. 
^een  a  fpecimen  of  the  gum  thus  prepared,  and 
founcj  th^t  }l  certainly  had  very  much  refem-^ 
blance  tp  ftarchr 

However,  before  the  prafticability  of  convert- 
ing the  gum  into  ftarch  can  be  confidered  as 
c^abliflied,  it  would  be  neceflary  that  farther  ex- 
periments fhould  be  made.  This  Citizen  Leroux 
propofes  to  do ;  and  if  the  refults  anfwer  his 
expeftations,  he  will  not  delay  to  make  them 
known  in  the  Memoirs  which  he  intends  ftiortly 
to  publilh  upon  this  fubjedt,    . 


LIX,   LiJl  of  Patents  for  Inventions^  &fr, 

(Continued  from  Page  288.) 

IVIatthew  Murray,  of  Holbeck,  in  the  pa« 
rilh  of  Leeds,  Yorkfhire,  Engineer;  for  an  im- 
proved method  of  conftru^ing  the  air-pump,  and 
fundry  other  parts  belonging  to  a  lleam-cngine, 
by  which  a  coniiderable  faving  will  be  made  iit 
the  confumption  of  fuel,  and  an  increafed  power 
jBrfjtained.     Dated  Auguft  11,  i8oi, 

William 
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William  Fit2gekald,  of  Grays-Inn,  Mid- 
dlefex,  Efquire;  for  a  mathurtiatrcal  inftruiiient 
to  be  called  "  The  Marine  Level,"  the  proper- 
ties  of  which  are  to  fliew  every  devration  from  thcJ 
horizontal  plane  of  Ihips  and  veffels,  and  which 
is  alfo  applicable  to  various  purpofes  in  furveying; 
levelling,  and  aifcertaining  vertical  and  perpen-^ 
dicolar  fitaations.     Dated  Auguft  ii,   i86ir    ' 

Benjamin-  Hawkins,  late  of  Saratoga,  in  the 
State  of  New  York;  in  the  United  States  of  Ame-. 
rica,  but  now  of  Red  Lioa-ftreet,  Clerkenwell, 
Middlefex,  Merchant;  for  a  new  ilbatting  raifl  or 
engine  to  be  worked  by  tides  and  currents  o^  .wa- 
ter for  grinding  all  forts  of  gfain,  atid  various 
Other  purpofes.     Dated  Auguft  20,  1801. 

Lionel  Lukin,  the  youpger,  of.  Conham- 
houfe,  Gloucefterflilre,  lEfquire  ;  for  a  ^ey^r  me- 
thod of  giving  power  to  machinery  by.  the  ap-r 
plication  of  air  and  wafer.  Dated  Auguft  20, 
1801. 

WiLLiAi*  Parker  of  .NLwliig.tou-  Dults, 
Surrey,  Profeflbr  of  Philofophy  ;  for  a  perpetual 
power  that  will  give  motion  to^  all  kinds  of  ma- 
chinery, mills,  engines,  caitiages,  fKips  of  war, 
mercantile,  and  other  veftels,  lighters,  craft,  and 
boats  of  qvery  defcription.  Ifeted^  Auguft  20, 
1801. 

-  John  Theodore  Koster,  late^  of  Liflbon, 
bnt  now  refiding  in  St.  Andrcw's-Cpurt,  Holbcwn, 
Middlefex,  Merchant ;  for  a  new  method  of 
buildiag  carriages.     Dated  Auguft  31,  1801. 

.  Printed  by  Nichols  aad  Son,  Rcd-Lion^Paffage,  Fleet-Street,  LoflU^iv 
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ARTS  AND  MANUFACTURES^ 

N  U  M  BJE  R     XC. 


faiMd  by  Nicmols  bihI  Som^  Red-Lion-Paffag9|  Fleet-Strtet,  London^ 

■  II  I   I 

LX.  Specificatm  of  the  Patent  granted  to  Mr^ 
George  Gpdfry,  ^/  Tuf/on  Street^,  in  thg 
Varijh  of  Saint  John,  tVe/lminJler,  in  the  County 
of  MiddlefeXy  Organ-builcler ;  for  a  "Tamborine^ 
Tabor,  or  Drum  and  Pipe,  and  to  annex  or  join  the 
fame  in  or  to  Barrel-organs,  and  Myjical  Jnfiru^ 
ments,  and  to  make,  conJlruSl,  and  build,  fucb 
Barrel-organs,  and  Mufical  Injtruments,  for  the 
Jame,  fo  as  to  beat  and  play  the  /aid  Tamborine, 
Tabor,  or  Drum  and  Pipe,  therewith  at  Pleafure, 

Dated  December  8,  1789. 

1  O  all  to  whom  thefe  prefents  fhall  come,  8cc^ 
Now  KNOW  YE,  that  I  the  faid  George  Godffjr 
(in  compliance  with,  and  in  purfuance  of,  the 
faid  power,  in  the  faid  in  part  .recited  letters 
patent  contained)  by  this  inftrument  in  writings 
imder  my  hand  and  leal,  do  afcertain,  and  more 
jparticularly  defcribe  the  nature  of  my  faid  inven- 
tion, in  the  faifl  letters  patent,  mentioned,  and 
Vol.  XV,  A  a  a  declar* 
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declare  the  fame  to  be  in  manner  and  form  fol- 
lowing ;   that  is  to  fay :    I  make  the  frames  o^ 
tile  tamborine,  tabor,  or  drom,  iri  tw^o  or  more 
parts,  and  fquarc,   round,  oval,  or  other  forin^ 
and  of  wood,  copper,  brafs,  tin,  iron,  ftcel,  or 
other  metal,  and  I  head  or  cover  the  fame  with 
parchment,   vellum >  leather,  fill^,  oil-cloth,  c* 
brafs.   I  make  a  draining  frame  for  the  fame,  and 
ihaped  according  to  the  fortn  and  make  of  the 
tamborine,  tabor,  ordfufti,  or  nob,^nd  of  wood, 
or  of  brafs,  or  other  metal,  and  put  and  place 
the  ftraining  frame  in  the  infide  of  the  faid  tani- 
bodne,  tabor,  or  drum,  and  I  unite  the  frames 
fo  headed,  or  covered,  byfcrews,  in  and  through 
the  fame,  rnd  nuts  thereon,  or  by  pins,  wireS| 
or  other  faftenings,    and  to  the  faid  tamborine, 
tabor,  or  drum,  is  the  common  or  ufual  fnare ; 
and  the  faid  tamborine,  tabor,  or  drum,  fo  made, 
I  annex  to  barrel-organs,  or  other  mufical  inftru- 
ments,    by  firft  conftrAi6ting  and   making,    or 
building   fuch   barrel-organ,    or   other  mufical- 
inftrumentsi  after  the  common  and  ufual  manner, 
and  to  be  played  upon  after  the  ufual  method 
with  the  following  additions  ;  that  is  to  fay:  if  a 
barrel-organ,  I  prick  or  caufe  to  be  pricked  on 
the   barrel,   pins,   for  the  purpofe  of  making  a 
hammer  or  drum-ftick  beat  on  the  faid  tamborine, 
tabor,    or  ,drum,  according  to  the  time  of  ;bQ 
tune   and  tunes  fet  on  the   barrel  with  a  key  in 
the  key  fr^^ne,  to  touch  and  take  the  faid  pins  in 
4>Iayiog  J  imd  I  alfo  prick,  or  caufe  to  be  pricked, 
;m  and, upon  the  barrel,  ftaples,  for  the  purpofe 
of  making:  tli^  fold  hammer  or  drum^ftick  beat 
•io  time,  ai?d  jdifti/igtuih  and  regulate  the  dance 
'^ith  ia.  key  .in  the  key-frame  of  the  organ,  to 
ipttch  and.  ^ke  the  faid  flaples  in  playing  ;  and 

the 
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the  (kid  tamborine,  tabor,  or  dram,  \m«}c  m 
aforefaid,  or  otberwiftf,  as  afttr^mentioned,  Lfix 
or  faften  to  and  upon'  a  bar,  or  piece  of  wrood,  or 
bar,  or  piece  of  bmfs,  or  other  metaV,  which 
reaches  unto  or  lies  between  the  two  ends  of  the 
organ,  at  the  one  end  whereof  is  a  joijrt,  or 
hinge,  and  is  fixed,  or  faftened,  to  the  cafe  of 
the  organ,  and  the  other  end  refts  upon  the  cafe 
or  frame  of  the  organ,  or  on  a  praw-ftop  or 
key,  in  the  organ,  made  for  railing  or  lowering 
the  tamborine,  tabor,  or  drum,  fo  as  the  ham^ 
iner  or  dmm-ftick  may  beat  harder  or  fofter  at 
pleafure.  I  fix  or  caufe  to  be  fixed  in  the  infide 
of  the  cafe,  or  on  the  frame  of  the  organ,  a 
frame  whereto  Ihang,  or  caufe  to  be  hung,  the 
hammer  or  drum-ftick,  with  a  fpring  thereto 
annexed,  and  a  wire  or  rod  made  of  copper, 
iron,  or  other  metal,  or  flip  of  wood,  from  the 
end  of  the  hammer  or  drum-ftick  to  the  key  fixed 
in  the  key-frame,  which  comes  unto  and  upon 
the  faid  pins  pricked  as  aforefaid,  for  the  purpofe 
of  making  the  hammer  or  drum-ftick  beat  to 
time.  I  rtiake  or  caufe  to  be  made  in  the  frame 
or  cafe  of  the  organ  a  ftop,  whereto  is  annexed 
a  ftring  or  wire  which  pafles  acrofs  the  organ  and 
through  the- frame  whereto  the  hammer  or  drum- 
ftick  is  hung,  and  then  fattened  to  the  drum- 
ftick  or  hammer,  and  whereby  the  hammer  or 
drum-ftick  is  made  to  beat  or  be  filent  at  plea- 
fure.  And  I  otherwife  make  the  hammer  or 
drum-ftick  to  beat  to  time,  and  diftinguifh  or 
regulate  the  dance  by  a  lever  or  movement  which 
I  make,  or  caufe  to  be  made,  and  hung  in  the 
frame  of  the  organ-cafe,  or  to  a  frame  or  bar 
thereto  annexed  or  fattened,  and  whereto  is  janed 
Aaa  2  a  wire 
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jTwirc  or  rod  of  xoppcr,  brafs,  or  other  fnetal^ 
or  flip  or  piece  of  wood,  which  reaches  unto  and 
is  united  with,  the  kejr  in  the  •  key-frame  of  the 
organ*,  which  €X)mos  unto  and  upon  the  ftaple* 
pricked  upon  the  barrd  for  that  purpc^e.  And  I 
alfo  annex,  orcaufe  to  beannexed^  with  the  laid 
tamborine,  tabcir,  or  drum,  to  the  faid  organ,  of 
other  mufical  inftrurtieata,  one  or  nv)rc  pipe  or 
pipes  placed,  fixed,  or  faftened,  horizontally,  of  ^ 
upright,  in  fuch  organ,>  or  piufical  ipilrument* 
tuned  to  the  faid  tamborine,  tabor,  of  drum,  and 
to  play  therewith  or  not  at  pleafurc,  by  a  key  or 
keys  on  the  barrel  pricked  for  that;  purpofe.  I 
alfo  join,  unite,  fix,  or :  faften,  th^  tambprine, 
tabor,  or  drum>  in  the  infide  of  the  oi:gan,  by 
hanging  the  fame  6n  edge,  by  a  wircj  ftring,  of 
other  faftening,  or  by  laying  the  fame  honzpn^ 
tally  or  flat,  on  one  or  moit  wires,  or  firings, 
fixed  and  xunning.  from  fide  to  lide^  or  end  to 
end,  of  the^rgan;  and  over  the  above-mention^ 
key-frame  I  make  a  hammer  or  drum-ftick  of  9 
fize  proportionable,  of  ivory,  ebony,  wood,  os 
metaL  I  hang  or  fix  the  lame  in^  a  frame  at  one 
fide  or  end  of  the  organ,  and  over  or  on  one  fide 
of  the  tamborine,  tabor,  or  drum,  with  a  fpring 
made  of  iron,  flreel,  or  other  metal,  thereto,  and 
to  the  frame  annexed  or  fafl:ened,  and  to  which 
is  fixed  or  fattened  one  end  of  a  fl:ring  or  wire ; 
and  the  other  end  of  the  faid  fi:ring  or  wire  is 
fixed  to  a  ftop  in  the  end  or  fide  of  the  organ, 
and. a  ftop-key,  to  raife  or  fall  the  faid  tamborine^ 
tabor,  or  drum,  and  thereby  the  faid  hammer  or 
drum-fl:itk  is  made  to  flrrike  or  beat  hard  orfqft, 
or  not  to  beat  at  all .  as  mofl:  agreeable,  and  at 
pleafiire.  ,;-'Eq  .the  hammer  or  drui5a-fi:ick  i^ 
...  fattened 
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faftened  or  annexed  alfo  a  lind  or  rod  which 
reaches  the  key-frame  of  the  organ  and  is  fixed 
to  a  key  that  comes  to  the  barrel  of  the  organ, 
whereon  is  pricked  pins  which  regulate  the  beat 
of  the  hammer  or  drum-ftick  to  the  tune.  I  alfo 
fix  a  lever  on  the  infide,  which  is  raifed  or  lowered 
by  a  flop-key;  from  the  lever  is  hung  or  fixed 
a  wire,  or  rod  of  brafs,  iron,  or  other  metal, 
which  joins  to  the  key  in  the  key-frame  which 
reaches  the  barrel,  whereon  is  pricked  ftaples  to 
regulate  the  fets  and  changes  in  tlie  dance,  or 
time. to  be  obferved.  The  pipe  or  pipes  fa 
placed  in  the  organ  as  before  mentioned,  is  and 
arc  filled  and  blown  by  the  bellows  in  th^ 
organ. 

I  annex  the  faid  tamborii^e,  tabor,  or  dn:\m,  and 
alfo  the  pipe  or  pipes  tuned  thereto,  in  other 
muficai  inftruments  by  placing  the  fame  therein, 
and  iaftening  them  thereto  in  fuch  way  and  man- 
ner as  before  defcribed  ;  and  as  the  built  of  fuclii 
muficai  inft:rviments  permit;  and  the  &mc  are 
l^ayed  and  adluated  upon  by  a  key  or  keyg 
made  in  fuch  muficai  mflrnments  for  the  pup- 
pofe,  and  by  the  bellows  io  Aich  inftruments. 
In  witnefs  whereof^  &c. 
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LXI.  Specif  caihn  of  the  Patent  granted  to  Hfr^ 
Samuel  Holemberg,,  of  Siher  Street^ 
Bridgeivater  Square y  in  the  Tnrtjh  of  St.  Giles 
Cripplegatej  in  the  City  of  London^  Goldfmitb ; 
for  Locks  or  Fajtenings  for  general  Ufes^  on  a  new 
imd  improved  Conjlrudion.  Dated  June  24,  1801. 

WITH    A  TLATE. 

1  O  all  to  whom  thefe  prefents  (hall  come»  &c. 
Now  KNOW  YE,  that  in  compliance  with  the 
faid  provifo,  I  the  faid  Samuel  Holcmb^rg  do 
hereby  declare,  that  my  faid  rhvcntion  is'defcribed 
by  the  drawings  and  explanation  hereunto  an- 
nexed, (fee  Plate  XVIII) ;  Fig.  i,  the  front  of  the 
lock  fimflied ;  i.  the  four  faftening  fcrcws ;  2.  flat 
plate ;  3.  the  box ;  4.  key  hole ;  5,5.  catch 
faftening  to  the  door-pofl-,  &c.  with  two  fcrewi 
Fig.  2;  I.  fecond  or  inner  plate  op  which  the 
key  turning  opens  number  4 ;  2',  3.  fcrews  faften- 
ing  inner  plate  to  the  bottom  of  locfc ;  3!  fpring 
flat  bolt  to  double  faftet>  the  lock  ;  4.  circular  or 
principal  bolt;  5.  key-hole.  Fig.  3;  i.  fpring 
icrcw;  2.  infide^  tumhleif,  defigned  for  greater 
fecurity  of  the  principal  boh,  ais  appears  from 
the  drawing ;  3.  the  orbicular  bolt,  the  principle 
of  the  whole,  for  fecurity  unequalled;  4.  key-hole, 
exhibiting  foot  of  the  key  ;  5.  ftopper,  for  the 
recurrency  of  principal  bolt ;  6.  quadra-circular 
conductor,  for  the  principal  bolt ;  7.  the  catch. 
Fig.  4i  a  fattening  for  faihes,  fhutters,  and  doors, 
upon  the  fame  principle  with  the  above  dcfcribed. 
The  dimenlions,  thicknefs,  works,  Sec.  may  be 
Taried  at  pleafure,  according  to  the  intended  ufe 
and  delignation  of  the  locks  and  faft^nings.  In 
witnefs  wherof,  &c. 
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LXII.  Spetificaticn  cf  the  Patent  ^on't^  t$  Jonk 
Frederick  Chabannes,  ofWelbeck  Street,  in 
the  Parijh  of  Saint  Mary^-le^bone,  in  the  County  of 
MiddlefeX'y  Efq.  for  a  Machine  for  Jeparating  Coals^ 
and  a  Compojition  for  making  fmall  Coals  into  Cakes 
or  Bricks  to  be  ufed  for  Fuel. 

Dated  December  i6,  1799. 

With  a  plate. 

1  O  all  to  whoih  th^efc  prefents  Ihall  Come,  &c« 
Now  KNOW  YE,  that  in  compliance  with  the  faid 
provifo,  I  the  faid  John  Frederick  Chabannes  do 
hereby  declare,  that  the  nature  of  my  faid  inven- 
tion, and  the  manner  in  which  the  fame  is  to  be 
performed,  and  the  effects  thereof,  are  to  be 
produced,  is  particularly  defcribed  and  afcertained 
as  follows;  that  is  to  fay,  coals  confifting  of  great 
pnd  fmall,  mixed  together  fuch  as  are  ufually 
bought  in  the  pool  in  the  river  Thames  for  con- 
fumption  in  the  cities  of  London  and  Weftminfter 
and  their  environs,  are  to  be  difcharged  or  thrown 
upon  grates  or  gratings  of  the  defcnption  herein- 
after contained,  which  grates  or  gratings  are  to  be 
fixed  either  horizontally  or  on  an  inclined  plane ; 
and,  by  means  of  fuch  difcharge,  and  tlirowing 
of  the  faid  coals,  the  fmall  coals  will  be  feparated 
from  the  large.  The  grates  or  gratings  are  to  b^ 
conftrudled  either  of  wood  or  metal,  and  are  to  b^ 
of  any  length  or  breadth  fuited  to  the  place  where 
they  arc  fixed,  and  to  have  bars  at  a  diftance  fronn 
each  other  not  lefs  than  a  quarter  of  an  inch,  nor 
more  than  an  inch  and  an  half.  The  form  of 
thefc  grates  or  gratings  is  particularly  defcribed  in 
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the  plates  or  figures  delineated  in  the  margiii 
bereof.  (See  Plate  XIX.)  The  corripofition  is  to 
confift  of  the  fmall  coals  fo  feparated  as  ahoirenien- 
tioned  from  the  large  coals^  and  a  fmall  quantity 
of  earth,  clay,  cow-dung,  tar,  pitch,  broken 
glafs,  fulphur,  faw-duft,  oil-cakes,  tan,  or  wood,, 
or  of  any  other  combuftiblc  ingredi^tit,  to  be 
mixed  together  and  ground  with  a  wheel  in  water 
ift  a  wooden  veflel.  The  compolition,  together 
with  the  water,  is  then  to  be  conveyed  by  pipes  or 
any  other  condu6lor  into  pits  or  holes  of  any  di- 
menfions,  made  for  that  purpofe,  to  be  lined  with  , 
tiles  or  bricks  cemented  together  with  water,  ex- 
cept in  the  centre  where  a  drain  or  watercourfe  \i 
to  be  cut  below  the  pit  or  hole,  and  fuch  drain  or 
watercourfe  is  to  be  covered  over  with  uncemented 
tiles,  by  which  means  the  water  will  pafs  off  into 
the  drain  or  watercourfe,  and  leave  the  compoli- 
tion in  the  pit  or  hole.  The  compolition  is  then 
to  be  moulded  into  brick-cakes  or  balls,  and  put 
on  a  frame  to  dry ;  and  when  dry  is  fit  for  ufe  an 
fiieL     In  witnefs  whereof,  &c. 

Reference  to  the  Plate. 

A.  Plan  of  the  grate  or  grating, 

B.  yeffel  in  which  the  coals  are  raifed  from  th< 
barge,  and  from  whence  they  are  thrown  on  the 
-grate  or  grating  to  feparatc  them* 

C.  The  profile  of  the  grate  or  grating  with  the' 
^oais  running  on  it* 

D.  is  the  ftage  where  the  fmall  coal  is  received. 


LXWr 


Digitized  by 


Google 


(  369  ) 

LXIII.  Specification  of  the  Patent  granted  to  Jervas 
Wright,  of  Cranage,  in  the  County  of  Chejter, 
Gent. ;  for  a  Machine  upon  an  entire  new  Vrin-^ 
ciple,  for  Sowing  Wheat,  Beans,  Peas,  and  other 
Grain,  and  Seeds,  which  may  be  fixed  to  a 
Plough,  or  otherwlfe,  and  may  be  made  to  any 
Size  or  Dimenfions  required. 

Dated  July  30,   1784. 

WITH    A    PLATE. 

1  O  all  to  whom  thefe  prefents  lliall  come,  &c. 
Now  THEREFORE  KNOW  YE,  that  I  the  faid 
Jervas  Wright  do,  by  this  inftrument  under  my 
hand  and  feal,  in  purfuance  of  fuch  provifo,  ia 
tlie  faid  recited  letters  patent  contained,  and  in 
compliance  therewith,  declare  that  the  plans  or 
drawings  to  this  inftrument  annexed,  and  the 
defcriprion  thereof,  and  reference  to  the  fame, 
hereinafter  contained,  do  particularly  defcribe 
and  alcertain  the  nature  of  my  faid  invention,  for 
which  fuch  letters  patent  were  granted  to  me  as 
aforefaid,  and  in  what  manner  the  fame  is  to  be 
performed  ;  premifing  and  wifhing  it  to  be  par- 
ticularly underftood,  that  the  fize  and  dimenfions 
of  the  machine  and  its  component  parts  herein 
defcribed,  are  taken  from  that  which  I  myfelf 
have  ufed,  and  from  which  the  annexed  drawings 
are  made,  but  that  they  may  be  made  of  a  larger 
fize  if  required,  or  even  of  a  fmaller  fize,  but 
this  I  would  not  recommend,  as  I  think  the 
dimenfions  herein  given  fmall  enough  for  any 
purpofes  of  real  utility  :  the  drawing,  marked  A, 
(fee  Plate  XX.)  reprefents  the  machine  as 
fixed  to  a  plough-beam  ;  and  one  fide  of  the  box 
Vol.  XV,  Bbb  or 
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or  caft  is  taken  away  for  the  purpofe  of-  di(p¥a]f^. 
ipg  as  much  as  poflible  the  mechaniftn  of  it^  and 
the  way  in  which  it  works ;  and  it  may  be  fixed 
to  the  bean^  of  any  plough,  and  this  is  the  way 
in  which  it  fliould  be  ufed  when  it  is  meaj>t  to 
fow  only  one  row  under  furrow ;  or  the  machine 
may  be  fo  varied  as  that  the  motion  may  be  com- 
municated to  more  feed  plates  than  one,  and 
thefe  being  fixed  to  a  drilling  infhrument,  may 
be  contrived  to  fow  two  or  four  rows  at  once ;  but 
the  account  here  intended  to  be  given  is  of  that 
intended  to  fow  only  one  row  ;  the  feed-plates,  fo 
Called  becaufe  they  are  the  means  of  fowing  and 
difhibuting  the  feed,  muft  be  adapted  to  the 
nature  and  magnitude  of  the  feed,  or  grain,  in* 
tended  to  be  fown,  and  they  may  be  ealily  and 
foon  changed  at  the  pleafure  of  the  ufer  to  fow 
different  kinds  of  feed  or  grain  as  will  hereafter 
appear;  the  feed  or  grain  is  to  be, put  into  a  box^ 
cannifler,  or  hopper  B,  at  the  upper  part  of  the 
machine,  and  the  feed-plates  which  are  round, 
flat,  and  made  of  brafs,  receive  their  motion  from 
a  wheel  pafling  upon  the  ground;  thefe  feed- 
plates  turn  horizontally  between  the  bottom  of 
the  box  B  in  which  the  feed  is  put  C,  and  the 
top  of  the  lower  box  or  cafe  D ;  the  channels  or 
apertures  in  them  are  fo  ordered  as  to  difpenfe  a^ 
limited  and  certain  quantity  of  the  feed  or  grain 
intended  to  be  fown,  which  quantity  may  be 
increafed  or  diminifhed,  upon  any  given  fpace  or 
length  of  furrow,  by  changing^the  pinion-wheel 
and  adding  another  with  a  greater  or  leffer 
number  of  teeth,  whereby  the  plate  moves  quicker 
or  flower  with  relation  to  the  movement  of  the 
plough.  A  block  of  wood  E,  which  is  the  bafia 
or  foundation  of  It^e  machine,  is  fixed  on  the 

under- 


Digitized  by 


Google 


forfiwingWbiaty  B^ims,  Teas^  C^c.      3  71 

tinder-Me  of  the  plough-beams;  by  ihean^  rf 
two  long  iron  bolts  theie  pafs  through  the  block 
and  thfough  the  plough-beam,  and  are  fcreweA 
together  on  the  upper- fide  the  piough-beam :  thifc 
tvooden  block  ihould  be  feventeen  inches  long^ 
three  inches  broad,  and  three  inches  deep.  To 
this  block  of  wood  £,  on  the  left  hand  is  HxtA 
an  iron  frame  F,  which  projeds  about  fix  inches  5 
the  two  ftrong  iron  arms  6,  which  fupport  thifi 
frame,  are  fhouldered,  and  pafs  through  the 
arms  of  an  iron  plate,  and  then  through  the 
block  of  wood  E.  The  frame  F  is  the  fegment 
of  a  circle,  the  radius  of  which  is  ibout  fix  ot 
feven  inches ;  and  the  cheeks  of  it  are  conneifted 
together  at  top  and  bottom  by  two  thin  iron  baft 
rivetted  into  rfie  two  cheeks :  the  c^n  fpace  be- 
tween the  two  femi-circular  cheeks  is  about  thret 
inches,  and  the  range  between  the  cheeks  k  about 
feren  inches ;  on  rfie  left-hand  fide  this  block  <rf 
Wood,  and  dofe  upon  it,  there  is  an  univerfd 
joint  H,  in  the  inm  axis  I,  from  this  joint  to  the 
kft  hsmd,  for  fix  inches  the  axis  I  is  perfeAIy 
round,  and  about  three-fourths  of  an  inch  dia* 
meter  ;  on  this  part  of  the  axis  there  is  a  Wooded 
roller  K,  buihed  with  brafs,  about  five  inches  lon^ 
and  three  in  diameter  at  the  larger  or  outer  end, 
and  one  inch  and  a  half  at  the  unaller  :  this  roUet 
plays  up  and  down  the  open  range  in  the  iroh 
frame,  and  effedlually  prevents  the  wheel  upon 
the  ground  from  having  any  movement  fideways, 
which  it  otherwife  would  have.  From  the  round 
part  of  the  axis  upon  which  the  roller  plays,  the 
axis  is  continued  fquare  for  two  inches  and  a  half 
more,  with  a  further  allowance  of  half  an  inch, 
VV'hich  is  formed  into  a  fcrew;  the  large  wheel 
upon  the  ground  L,  which  moves  the  whole  ma- 
Bbb  a  chine^ 
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■jchine,  has  a  fquare  mortife  in  its  centre^  which 
«xa(?Hy  correi ponds  with  the  fquare  part  of  the 
iron  axis  I ;  when  this  is  put  on  and  fixed  by  the 
.nut,  the  wheel  and  axis  turn  together  :  this  wheel 
gives  movement  to  the  leed-plates.  I  have  fixed 
on  twenty-one  inches  diameter  for  the  large  wheel 
on  the  ground,  as  the  mofl:  convenient  height  for 
the  ploughs  commonly  ufed  in  thepart  of  Cheihire 
,w  here  I  live ;  but  it  may  be  made  more  or  lefs,  as 
ordered,  and  confl:ru6led  of  wood  hooped  with 
iron,  o^;  of  taft  iron ;  the  wheel,  when  fixed  to 
work,  will  be  diftant  from  the  plough-beam,  on 
the  left  hand  or  land-fide,  about  ten  inches.  By 
the  contrivance  of  the  univerfal*  joint  and  the 
roller,  the  whe^l,.in  its  circular  motion  on  the 
ground,  rifes  and  falls,  and  pafles  over  ftones,  or 
any  other  irregularities,  without  affedting  the 
movement  of  the  plough,  or  firaining  the  infide, 
or  other  movements  of  the  machine ;  from  the 
univerfal  joint  on  the  Ipft  fide,  the  block  of  wood 
before-mentioned,  the  aron.  axis  I  is  continued 
through  the  block  ;  and,  about/two  inches  and  a 
half  to  the  right-hand  fide  of  jt,  there  is  a  perpen- 
dicular plate  of  iron,  about  one  inch  and  a  quarter 
broad,  three  inches  long,  and  a  quarter  of  an  inch 
thick  ;  on  each  fide  the  block  of  wood  thefe  are 
let  in,  and  bulhed  with  brafs,  or  thefe  plates  may 
J3e  formed  of  caft  iron ;  and  through  thefe  the 
fpindle  or  axis  from  the  great  wheel  paffes  :  it  is 
here  half  an  inch  diameter,  and  perfedlly  round 
for  three  inches  in  length ;  the  other  two  and  a 
half  fquare  ;  on  this  Iquare  part  of  the  axis  is  fixed 
the  pinion  M,  with  eight  leaves  or  bars:  this  pi- 
nion muft  be  made  of  hardened  fl:eel ;  or  it  may 
be  made  of  cafl  copper,  with  a  fmall  allowance  of 
tin  to  harden  it ;  the  pinion  muft  be  nearly  two 
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inches  long,  and  one  inch  and  a  quarter  diameter, 
with  a  fquare  mortife  through  it,  correfponding 
with  the  fquare  of  that  part  of  the  axis  I,  upon 
which  it  is  fixed.  Betwixt  the  pinion  and  the 
plate,  on  the  right-hand  fide  the  block  of  wood, 
there  muft  be  put  a  collar  of  brafs,  to  make  up 
the  whole  length  of  two  inches  and  a  half:  a 
broad-headed  fcrew,  at  the  extremity  of  the  iron 
axis  I,  fixes  all  this  work  ;  and,  when  it  is  necef- 
fary  to  repair,  clean,  or  oil  any  part  of  the  move- 
ment, this  broad-headed  fcrew  being  taken  out 
fets  all  at  liberty :  the  pinion  and  collar  come  off 
on  the  infide  the  box  N  ;  and  the  round  fpindle, 
or  axis  I,  comes  out  on  the  outer,  or  other  fide  ; 
the  long  pinion  M  is  eflentially  neceflary,  as  it 
admits  of  pinion-wheels  O,  of  different  diameters, 
with  any  number  of  teeth,  from  fixteen  to  forty- 
eight,  to  work  upon  it,  from  one  common  cen- 
tre, as  will  appear  afterwards ;  the  block  of  wood 
before-mentioned  forms  the  left-hand  fide .  of  the 
box  N  ;  two  boards,  three  quarters  of  an  inch 
thick,  form  the  front  and  back  part  of  the  box ; 
a  board,  three  quarters  of  an  inch  thick,  forms 
the  bottom  ;  and  on  the  right-hand  fide  is  a  door 
that  opens  outwards ;  the  top,  or  cover,  is  a  brafs 
plate,  about  feven  inches  fquare,  and  a  quarter  of 
an  inch  thick :  when  the  whole  is  put  together,  it 
forms  a  cube  of  near  fix  inches  withinfide.  In  or 
near  the  centre,  in  the  bottom  of  the  box,  is  a 
round  hole,  three  quarters  of  an  inch  diameter; 
on  the  outfide  of  the  bottom  is  fixed  a.  brafs  plate, 
let  in  level  with  the  furface,  about  four  inches 
long,  by  one  inch  and  a  quarter  broad,  with  a 
hole  three  quarters  of  an  inch  diameter ;  by  means 
of  two  flraples,  rivefted  into  this  plate,  a  flat  dou- 
ble iron  bolt  P,  with  a  fpring  upon  it,  Aides  into 
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a  rebatement^  turned  out  di  the  upright  iioft 
ihaft,  or  fpindle  Q»  as  will  be  feen  in  the  draw- 
ing of  the  feparate  parts ;  by  flipping  the  bok 
back,  the  upright  fpindle  Q  is  readily  taken  out» 
and  by  pufhing  it  forwards  it  ccmfines  the  fpindle 
from  riiing  or  finking,  and  to  all  intents  anfwer$ 
the  purpofe  of  a  ftep  or  flop  for  the  fpindle  to  turn 
Ujpon ;  the  upright  fliaft,  or  fpindle  Q^  is  about 
eight  inches  long,  the  lower  part  proje<fting  undeir 
the  bottom  of  the  box,  through  the  bolt  P,  about 
an  inch  ;  then  a  circular  grove  for  the  bolt  P  to 
Aide  into  ;  this  is  turned  out  of  the  iron  about 
one-eighth  of  an  inch  deep,  and  as  much  wide; 
the  fhaft  is  round  at  the  lower  end,  and  three 
quarters  of  an  inch  diameter  ;  at  two  inches  from 
the  circular  grove  it  becomes  fquare :  on  thi3 
fquare  part  the  different  pinion-wheek  O  are 
£xed  ;  the  upper  part  is  again  turned  round ; 
this  upper  round  part  palies  through  a  round  hole 
in  the  brafs  top  D  of  the  box  N,  correfponduig 
with  the  diameter  of  the  found  part  of  the  fpin- 
dle ;  the  fpindle  rifes  one  quarter  of  an  inch  abore 
the  upper  furface  of  the  brafs-top  D  ;  and  here  it 
is  s^ain  formted  into  a  fquare  of  half  an  inch  ;  on 
this  fquare  Ihoulder  the  different  feed-plates  are 
put,  by  a  fquare  mortife,  in  their  centres,  cor- 
refponding  with  this  fquare  upper  proje<5ling  part 
of  the  upright  fpindle  Q ;  in  order  the  better  to 
ihew  this  iron  fpindle,  a  feparate  drawing  of  it  is 
added,  marked  Q  q.  The  feed-plates  for  differ- 
ent feeds  differ  fomewhat,  but  are  all  round,  flat^ 
and  made  of  brafs  :  as  they  cannot  be  feen  in  the 
place  where  they  work  between  C  and  D,  feparate 
drawings  of  them  are  therefore  added.  That  for 
wheat  R  is  fomething  more  than  fix  inches  dia- 
meter, and  rather  more  than  one- eighth  of  ap 
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inch  thick  ;  twd  open  channels  or  circles  are  cut 
through  it,  near  the  circumference ;  thefe  are  con- 
Hefted  by  bars  alternately  difpofed,  fo  that  there 
is  little  or  no  interruption  to  the  feed  dropping,  as 
the  plate  turns  round ;  thefe  open  fpaccs,  with  the 
intcrpofing  rim,  are  about  an  inch  wide.  In  the 
plate  for  beans  or  peas  S,  there  is  only  one  open 
circle,  about  an  inch  wide,  with  fixteen  thin  par- 
titions, to  conneft  the  rim  with  the  body  of  the 
{>late  ;  this  is  brafs,  nearly  half  an  inch  thick,  and 
of  the  fame  diameter  as  the  other  ;  the  partitions 
are  flulh  with  the  bottom  of  the  plate,  but  do  not 
rife  more  than  half-way  up  the  rim  on  the  upper 
fide:  this  will  better  appear  from  the  drawing  St 
The  plate  fbt  turnips,  rape,  lucern,  or  other 
fmaller  feeds  T,  muft  be  about  fix  inches  diame- 
ter, fomething  thicker  than  the  diameter  of  a  tur^ 
nip  feed,  but  not  equal  to  two ;  the  holes  muft 
be  made  as  appears  in  the  drawing,  and  to  open 
fiicccffively  upon  the  opening  in  the  brafs  tabk 
D,  upon  which  all  the  feed-plates  turn,  and  made 
ISrge  enough  to  contain  four  or  five  feeds,  more 
or  Yefs,  as  they  are  ordered ;  for  in  this  article 
perfons  differ  about  the  quantity  of  feed  they 
think  neceflary  to  be  fowed  in  a  given  fpace.  In 
order  to  conneft  the  feed-box  B  with  the  lower 
box  Nj  between  which  two  the  feed-plates  move, 
as  above  defcribed,  there  muft  be  fixed,  near  the 
four  corners  of  the  brafs  plate  D,  on  the  top  of 
the  box  N,  four  round  upright  pillars ;  thefe  are 
about  one  quarter  of  an  inch  diameter,  and  about 
an  inch  and  a  half  long  :  they  may  be  made  of 
brafs.  or  iron,  or  may  be  rivetted  into  the  four 
Corners  of  the  brafs  top  of  the  box  N.  Four  round 
mortifes  are  to  be  made  in  the  bottom  of  the  feed- 
box  B^  corrcfponding  wkh  thefe  upright  pillars  ; 
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the  feed-box  muft  be  put  on  thcfe  pillars,  and 
flipped  down,  and  then,  by  means  of  four  thumb- 
fcrews,  which  fcrew  into  the  bottom  of  the  box 
B  laterally  and  horizontally,  and  a6l  againft  the 
upright  pillars,  the  box  may  be  kept  in  its  poll- 
tion ;  the  bottom  of  the  feed-box  B  is  a  fquare 
piece  of  wood  (beach,  mahogany,  or  other  clofe- 
grained  wood,  is  what  I  have  ufed),  nearly  feven 
inches  fquare,  and  one  inch  and  a  quarter,  thick, 
perfectly  fmooth  and  level ;  this  has  four  holes 
through  it,  correfponding  with  the  four  upright 
pillars  before-mentioned,  and  likewife  a  large  fe- 
micircular  opening,  five  inches  long,  and  an 
inch  wide  ;  through  part  of  this  opening  the  feed 
defcends  from  the  box  above,  and  part  of  it  is  oc- 
cupied by  the  brulhes,  hereafter  mentioned  ;  but, 
as  this  cannot  appear  in  the  machine  when  it  is  to- 
gether, a  feparate  drawang  is  made  of  it  U,  which 
reprefents  the  under-fidc  of  it,  with  the  bruflies 
that  aA  upon  the  feed-plates  :  this  wooden  table 
forms  the  bottom  of  the  feed-box  or\hopper  B; 
this  hopper  may  be  formed  of  wood,  tin,  copper, 
or  rolled  iron,  and  made  to  contain  from  one  gallon 
to  two;  a  triangular  piece  of  wood  or  brafs  is  fixed, 
by  a  fcrew,  near  the  centre  of  this  wooden  table 
tJ,  and  is  made  to  (lide  and  cover  the  opening  in 
it,  towards  the  right  hand  of  it,  for  about  half- 
way, and  under  the  briftle-bar /,  and  the  brufh 
/ 1^  hereafter  mentioned,  are  placed  :  it  is  made 
to  Aide,  for  the  purpofe  of  taking  out,  repairing, 
or  changing  the  brufhes,  and  a  feparate  drawing 
is  made  of  it  U  U,  which  reprefents  the  upper 
fide  of  the  bottom,  and  the  triangular  Hiding- 
cover  ;  when  the  feed-plate  is  put  upon  the  fquare 
fhoulder  of  the  upright  fpindle  Q,  which  projedls 
abpve  the  brafs-top  D  of  the  lower  box  N,  then 
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the  feed-box  or  hopper  B  muft  be  put  on,'  and 
fixed  by  the  lateral  hdritontal  thumb-fcrcws,  and 
the  feed-plate  will  then,  by  the  aAion  of  the 
great  wheel  L,  by  means  of  the  pinion  M  and  the 
pinion-wheel  O,  turn  horizontally  upon  the  brafs 
table  D,  without  any  refiftance  but  what  is  occa- 
lioned  by  the  feed  paffing  under  the  briftle-bar ; 
there  muft  be  a  femicircular  opening  in  the  brafs 
table  P  (of  which,  as  it. cannot  be  feen  in  its 
place  in  the  drawing,  a  feparate  drawing  is  made 
of  it  V),  about  two  inches  long,  and  one  inch 
wide  ;  this  muft  be  to  the  right  of  the  briftle-bar 
/,  in  the  table  C  or  U,  that  nothing  may  fall 
through  it  from  the  opening  in  C  or  U,  till  it  has 
pafled  under  the  briftle-bar  / ;  and  the.  opening  in 
the  table  C  or  U,  being  to  the  left  of  the  briftle- 
bar  /,  no  feed  can  elcape  when  the  feed-plate 
ftands  ftill ;  but  fo  foon  as  this  is  put  in  motion, 
whatever  is  received  from  the  feed-box  into  the 
open  channels  of  the  feed-plate,  as  they  pafs  un- 
der  this  opening,  is  forced  by  the  divifions  in  the 
feed-plate  under  the^briftle-bar  / ;  and  fo  foon  as 
they  pafs  under  tliat  bar,  they  drop  through  the 
opening  in  the  brafs  table  D  or  V  iAro  a  perpen- 
dicular condu6l:ing  pipe  W,  which  cpnveys  them 
downwards  to  the  moveable  conducting  pipe  X, 
and  that  depofits  them  upon  the  ground ;  this 
pipe  W  is  made  of  tin,  and  joins  clofe  under  the 
opening  in  the  table  D  or  V,  and  is  as  wide  at 
top  as  that  opening,  narrowing  as  it  defcends 
through  the  box  N,  and  is  fattened  againft  the 
infide  of  the  (ront  of  that  box ;  on  the  under  oj: 
ourfide  of  the  bottom  of  the  box  N,  is  fixed  an 
oblique  flat  conducing  pipe,  made  of  ftrong  tin, 
or  thin  iron,  or  copper,  X ;  this  comes  immedi- 
ately under,  and  receives  the  feed  from  the  pipe 
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W ;  this  pipe  X  turns  on  a  round  iren  rod  of 
fwivel,  that  is  pafled  through  a  hole  in  a  flat 
piece  of  copper,  projefting  from  the  bottom  of* 
the  box  N^  and  is  fixed  on  the  fore  part  of  the 
box  N  on  the  outfide  ;  and  by  means  of  a  ftrong 
fpring  acting  againft  this  rod  or  fwivel,  in  a 
groove  tm*ned  out  of  it  near  the  top,  and  the 
upper  end  of  the  rod  being  confined  in  a  round 
iron  ftaple  that  will  admit  it  to  turn  round  in  it, 
the  rod  and  pipe  are"  kept  from  flipping  down, 
and  may  be  turned  to  the  right  or  left  under  the 
bottom  of  the  machine,  to  drop  the  feed  in  what 
part  of  the  furrow  the  ufer  thinks  fit ;  but,  as  this 
j/ipe,  and  the  rod  and  fpring,  cannot  be  feen  in 
the  machine  as  put  together,  a  feparate  drawing 
of  the  pip6  and  rod  are  made  Y,  of  the  front  part 
of  the  box,  with  the  fpring  and  ftaple  which  con- 
fine it,  Z ;  the  feed-plates  are  put  in  motion  by 
the  motion  of  the  wheel  upon  the  ground  L, 
which  is  communicated  to  them  when  they  are 
put  on  the  fpindle  Gl,  by  means  of  the  pinion  M 
a6Ving  upon  the  pinion-wheels  O;  thefe  pinion- 
wheels  O  may  be  made  of  brafs,  or  caft  or  forged 
iron,  and  in  fize  may  be  from  two  inches  diame- 
ter to  five,  with  any  number  of  teeth  required. 
What  I  have  ufed  have  been  wheels  with  twenty- 
four,  thirty-two,  and  forty  teeth  ;  the  rim  of  the 
wheels  is  about  half  an  inch  deep,  and  a  quarter 
of  an  inch  thick ;  on  the  upper  fide  of  the  centre 
there  is  a  collar,  which  rifes  about  an  inch  above 
the  upper  fide  of  the  wheel;  there  is  a  fquare  col- 
lar through  this  mortife,  correfponding  with  the 
fquare  of  the  upright  fpindle  Q,  upon  which  it  is 
put,  lodging  upon  that  part  of  the  fpindle  towards 
the  bottom  where  it  is  round  ;  on  the  collar,  on 
the  upper  part,  all  round  is  a  flioulder  projecting 
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horizontally  a*  quarter  of  an  inc!:!!,  under  which 
comes  the  end  of  the  horizontal  arm  of  a  lever  of 
iron  of  this  form  I-,  fixed  to  the  infide  of  the  box 
N5  on  that  fide  that  is  next  the  ploughman,  by* 
means  of  a  ftrong  wire  palling  from  the  top  of  the 
•upright  arm  of  the  lever  "L  through  the  box  N^, 
towards  the  plough-man,  and  a  cord  from  the  wire 
to  the  plOugh-man  ;  he  can  at  any  time  raife  up 
the  pinion-wheel  O,  fo  as  to  clear  it  from  the  pi- 
hion  M,  and  fl:op  it  from  working  or  moving  the 
feed-plate  as  long  as  he  pleafes,  though  the  plough 
t)e  going  on,  and  the  wheel  on  the  ground  L  in 
motion  all  the  time,  and  again,   by  letting  go  the 
cord  the  wheel  Owill  fall  immediately  down  upon 
the  pinion  M,  and  inftantly  renew  its  work ;  and 
hy  this  means  turnip,   rape,    lucern,    and  other 
fmaller  feeds,  n[iay  be  fown  in  drills  or  rows,  in 
what  intervals  the  ufer  thinks  proper.     As  the  le- 
.ver  is  fixed  on  the  fide  of  the  box  N,  which   in 
<the  drawing  is  taken  away  to  iliew  the  mode  in 
•iwhich  the  machine  works,  a  feparate  drawing  is 
made,  A  2  ;   which   reprefents  the  fituation  and 
operation  of   the  lever  upon    the   pinion-wheel. 
The  operation  of  this  lever  gives  the  machine  fe- 
veral  conveniences,  particularly  in   going  to  the 
iield,  or  returning;  ir  likewife  gives  the  plough- 
man a  perfedl  command  over  the  inftmnlent.     If 
iwteTivals  are  required  betwixt  the  rows,  as  in  fow- 
•ir%^eas,  beans,  or  wheat,  this   is  foon  efFcdted 
M^  taifing^  the  pinion-wheel  out  of  work,  at  the 
iriTeri'  difcretion  ;    when    it  is   kept   in    conftant 
•movement,  and  fows   the  feed  in  every  furrow, 
it  is  then  the  fame  as  broad-cart  fowmg;  with 
^  this  difference,  that  one- half  the  quantity  of  feed 
may  be  faved,  or  in  other  words,  the  farmer  may 
fow  what  number  .of  grains  in  every  yard-length 
C  c  c  2  of 
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of  furrow  he  thinks  proper.  The  wheat  feed- 
plate  I  have  in  ule  delivers  out,  every  rcvolutioit 
it  makes,  three  drams  in  weight,  with  little  or 
no  variation ;  this  weight,  in  counting,  amounts 
to  three  hundred  grams,  or  thereabouts.  The 
firft  or  large  wheel  on  the  ground  is  nearly  lixty* 
five  inches  in  circumfcxence.  When  the  pinion- 
wheel,  with  twenty-four  teeth,  is  in  work,  the 
plough  will  open  a  furrow  one  hundred  and 
ninety-five  inches,  or  nearly  five  yards  and  a 
half,  for  one  revolution  of  the  feed-plate,  and 
the  machine  drop  above  fifty  grains  of  wheat 
every  yard.  When  the  pinion-wheel  with  thirty- 
two  teeth  is  at  work,  the  plough  will  go  fome* 
thing  more  than  feven  yards ;  there  would  then 
drop  fomething  more  than  forty  feeds  every  yard. 
When  the  forty-toothed  wheel  is  at  Work,  the 
plough  will  go  nine  yards ;  and  in  that  compafs 
about  thirty-four  feeds  would  drop  every  yard, 
I  have  not  computed  the  diftancc  the  plough 
goes,  nor  the  number  of  grains  dropped  in  a 
yard,  •  with  a  mathematical  exacS^nefs,  becaufe,  in 
an  operation  of  this  kind,  it  is  not  lieceflary^  by 
making  the  channels  in  the  feed-plates  greater  or 
leflcr,  by  changing  the  pinion-wheels  for  others 
with  more  or  lefs  teeth,  the  machine  may  be 
made  to  drop  precifely  any  quantity  named. 
When  it  is  neccflkry  to  change  the  pinion-wheel 
O  for  a  different  one,  it  is  done  immediately  by 
drawing  back  the  bolt  P  under  the  bottom  of  thfe 
machine,  which  lets  the  upright  fpindle  CI  fall 
down ;  the  pinion-wheel  is  then  taken  off,  ano* 
ther  put  on  the  fpindle,  the  fpindle  replaced, 
with  the  upper  end  in  the  brafs-top  of  the  box ; 
and  the  bolt  P  Aiding  upon  the  circular  groove, 
in  the  lower  end  of  the  fpindle^  fallens  and  fits  it 
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fer  work  immediately :  a  feparate  drawing  of  th^ 
bolt  is  added,  marked  B  2.     What  remains  to  be 
defcribed  are  the  brufhes  or  bars  of  hogs'  briftlea» 
Thefe  are  let  into  the  large  o*^"  in^i^^  \n  ^\y^ 
wooden  table  C  or  U,  before- 1 
the  triangiUar  Hiding  cover  abo^ 
.  Aand  perpendicular  to  the  horiz 
they  are  readily  taken  out  to  be 
foon  replaced  again.     Their  < 
their  injuring  tlie  corn,  in  paf 

They  are  the  only  part  of  the  i 

fairly  be  injured  by  ufe ;  and,  as  tbefe  may  re- 
quire renewing,  it  will  be  necelfary  t;o  be  parti* 
cular  in  defcribing  the  manner  of  makiiig  them* 
The  brafs  frame  confifts  of  t^vo  parts  ;  the  firft  a 
firong  plate  of  brafs,  about  one  inch  and  a  half 
long,  and  three  quarters  of  an  inch  broad;  upoa 
this  are  ri vetted  two  cheeks  of  brafs,  about  the 
eighth  of  an  inch  thick,  and  a  qiwrter  of  an  inch 
broad,  fo  as  to  leave  an  open  Ipace  betwixt  the 
cheeks  an  inch  wide ;  the  cheeks  muft  be  in 
length  the  thicknefs  of  the  woodeq  table  before«» 
mentioned.  When  thefe  are  rivetted  together,  I 
call  them  one  part  of  the  frame ;  the  other  part 
condfls  of  a  ftrong  brafs-plate,  one  inch  and  a 
half  long  by  three  quarters^  two  holes  muft  be 
drilled  through  the  former  part,  to  admit  two 
fcrews  ;  and  this  laft  muft  have  two  female  fcrew- 
holes.  Fill  the  vacancy  in  the  firft  part  mentioned 
with  the  beft  Ruflia  briftles;  duft  feme  powdered 
rofin  among  them ;  fill  it  as  full  as  it  will  contain ; 
then  apply  the  other  part,  and  pafs  two  wires 
through  the  fcrew-holes,  to  preferve  the  commu- 
nication ;  then  put  the  whole  into  a  hand-vice, 
and  fcrew  it  hard  ;  apply  the  upper  part  to  a  hot 
aron^  burn  off  the  redundant  briftles^  and  con- 
tinue 
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tinue  the  heat  till  the  rolin  is  malted,  and  the 
whole  cemented  together;  when  it  is  cool,  take 
out  the  wires,  and  put  in  the  ferews ;  the  briftles 
below  the  cheeks  muft  be  cut  off  level  with  the 
cheeks,  43y  a  broad  chifcl; -this  brufli  or  bar  is 
feed  even  =^  with  the  upper  furface  of  the  feed- 
plate,  and  a -ftparate  drawing  is  made  of  it,  C  2. 
The  fecon^Jfftfh^  to  tlie  right  of  this,  is  made 
•in  thfe  lart^^plinner ;  only  a  piece  of  brafs  is  ri- 
t-etted  in  ihe  middle  fpace,  betwixt  the  '  two 
cheeks,  to  divide  the  brufh  into  two  parts ;  the 
briftles  here  are  left  longer  than  the  cheeks,  h^ 
the  eighth  of  an  inch.  The  ufe  of  this  brufh  i^ 
to  fweep  out  any  grain  that  may  accideiiftallf 
Jodge  in  the  "open  channels  of  the  wheat  feed- 
plate,  and  force  them  back  again  down  the  coni 
dufting  pipe  :  a  feparate  drawing  is  made  of  thii 
brufh,  D  2.  The  brufh  for  beans  and  peas  -ii 
made  exadlly  in  the  fame  manner ;  only  the  bri:& 
ties  muft  tiot  be  cut  off  fquare  with  tlie  cheeks  of 
the  brafs  frame,  but  left  a  quarter  of  an  inch 
longer  than  the  cheeks  of  the  frame;  when  the, 
l)ean-p1ate  is  intended  to  be  ufed,  the  forme? 
brufh  for  wheat,  ilPiarked  in  the  feparate  -drawing  . 
C  2,  muft  be  taken  out,  and  this  put  in  itsplace'^ 
the  fecond,  or  <louble  brulh  D  2,  need  not  be 
removed,  as  it  does  not  aft  in  that  cafe:  a  fepa- 
rate drawing  of  this  brulh  for  beans  and  peas  is 
added,  marked  E2.  I  think  lit  to  fay  one  word 
more  about  the  efFeft  produced  by  means  of 
the  roller  K  and  univerfaf  joint  H,  above  parti- 
cularly defcribed  ;  on  which,  with  the  horizontal 
movements  of  the  feed  plate,  as  applied  to  the 
purpofe  of  this  machine,  I  principally  build  my 
claim  of  right  and  property  to  this  invention.  The 
roller  is  contrived  to  move  between  a  frame  ^,  as 
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above-mentioned  ;  .by  which  the  wheel  is  enabled 
to  move  up  and  down,  and  get  over  obftruc9:ions, 
and  is  at  the  fame  time  prevented  from  turning  to 
the  right  or  to  the  left,  as  it  otherwife  would 
do,  or  impeding  the  adlion  of  the  pinion  M  with, 
the  horizpntal  wheel  O,  which  is  never  interrupted 
by  the  riling  or  falling  of  the  wheel  on  the  land  L; 
and  it  has  been  found,  on  trial,  that  the  two  iron 
arms  to  this  frame  F  fhould  be  placed  within  about 
two  inches  of  the  lower  part  of  the  frame,  as  the 
large  wheel  never  links  much  below  thg  centre  of 
its  motion,  but,  in  pafling  over  obftrucftions,  rifes 
greatly  above ;  which  dillindlion  appears  in  the 
drawing.  There  is  alfo  another  feparate  drawing, 
G  2,  which  Ihews  the  iron  plate  through  which  the 
fpindle  pafles  into  the  box  from  the  univerfal  joint. 
In  witnefs  whereof,  &c. 


LXlV.  Method  of  fermenting  a  large  Body  of 
Flour  with  a  fmall  ^antity  of  Teajl.  By  Mr, 
James  Stone,  of  Amport,  Hmpjbire. 

oUPPOSE  you  want  to  bake  a  bulhel  of  bread, 
and  have  not  more  than  one  tea-fpoon  full  of 
y'eaft ;  put  the  flour  into  a  kneading-trough,  and 
take  about  three  quarters  of  a  pint  of  warm  wa- 
ter, and  the  tea-fpoon  full  of  yeaft,  which  if 
thick  and  Heady  the  better ;  put  it  into  the 
^water,  and  ftir^  ^t  until  it  is  thorougly  mixed  ; 
'then  make  a  'hble  in  the  middle  of  the  flour 
large  enough  to  Contain  two  gallons  of  water; 
i'*'      '^  p6ur 
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poor  in  your  finall  quantity  of  yeaf^y  mired 
with  water  as  above ;  then  take  a  ftick,  about  twa 
feet  long,  arid  flir  in  fome  of  the  flour  until  it 
is  as  thick  as  you  would  make  batter  for  a  pud- 
ding; ftrew  fome  of  the  dry  flour  over  it,  and 
let  It  reft  for  about  an  hour,  for  in  that  time  you 
will  find  this  fmall  quantity  raifed  fo  that  it  will 
break  through  the  dry  flour  which  you  fhook  over 
it;  tfien  pour  in  about  a  quart  mor<^  of  warm 
water,  and  flir  it  with  your  fl:ick  as  before,  and 
leave  it  for  two  hours  more ;  you  will  find  it  rife, 
or  break  through  the  dry  flour  again ;  then  add 
three  quarts  or  a  gallon  more  of  warm  water,  and 
flir  in  the  flour  again ;  and  in  about  three  or 
four  hours  mix  up  the  dough,  and  cover  it  warm. 
In  four  or  five  hours  more  you  may  put  it  into 
the  oven,  and  you  will  have  as  light  bread  as 
though  you  had  ufed  a  pint  of  yeaft.  It  docs 
not  take  above  a  quarter  of  an  hour  more  time 
than  the  ufual  way  of  baking;  for  there  is  no 
time  loft  but  that  of  adding  water  three  or  four 
times.  When  you  find  your  body  of  flour 
fpunged  large  enough,  before  you  put  in  the  reft 
of  the  water,  you  ftould,  with  both  hands,  mix 
that  which  is  fpunged  and  the  dry  flour  altoge- 
ther, and  then  add  the  remainder  of  warm  wa- 
ter, and  your  dough  will  rile  the  better  and 
eafier.  The  author  afllrts,  that  he  conftantly 
bakes  this  way ;  in  the  morning,  about  fix  or 
fcven  o'clock,  he  begins  his  firft  operation,  in 
an  hour's  time  he  adds  more  water,  in  two  hours 
more  a  greater  quantity,  about  noon  makes  up 
the  dough,  and  about  fix  in  the  evening  it  is  put 
into  the  oven;  and  that  he  has  always  goo4 
bread,  never  heavy,  nor  bitter.  He  adds,  that 
tht  caufe  of  heavy  bread  is  not  owli|ig  to  the 
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fmallnefs  of  the  quantity  of  yeaft  ufed,  but  to 
its  not  being  ufed  properly,  for  yeaft  is  to  flour 
what  fire  is  to  fuel  —  a  fparlc  of  the  latter  will 
kindle  a  large  body  by  only  blowing  it  up,  fo  a 
thimble  full  of  the  former,  by  addmg  warm  wa- 
ter to  it,  will  raife  or  fpunge  almoft  any  quan- 
tity of  flour. 

Thus  heavy  bread  is  not  owing  to  a  deficiency 
in  the  quantity  of  yeaft  ufed,  but  to  a  deficiency 
of  fermentation  ;  for,  if  the  dough  is  put  into  the 
oven  before  it  is  ripe,  heavy  bread  is  the  natural 
confequence. 

In  regard  to  the  difference  of  fcafons,  he  pre- 
fcribes  that  in  fummer  the  water  Ihould  be  blood- 
warm,  and  in  cold  frofty  weather  as  warm  as  you 
can  bear  your  hand  in  it  without  making  it 
fmart ;  takmg  care  in  winter  to  cover  up  your 
dough. 


LXV.  Defcription  of  a  Sub-marine  Veffel  or  diving 
Machine^  invented  by  Mr.  D.  Bitshnbll,  ^/ 
Connedicut. 

From  the  Transactions   of  the  American 
Philosophical  Society. 

1  HE  external  ihape  of  the  fub-marine  veffel 
bore  fome  refemblance  to  two  upper  tortoife 
fhells  of  equal  fize,  joined  together ;  the  place  of 
entrance  into  the  veflel  being  reprefented  by  the 
opening  made  by  ,the  fwell  of  the  fliells,  at  the 
head  of  the  animal.  The  infide  was  capable  of 
Vol.  XV^  D  d  d  containing 
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containing  the  operator,  and  air,  fufficient  to 
fupport  him  thirty  minutes  without  receiving 
frefli  air.  At  the  bottom,  oppofite  to  the  en- 
trance, was  fixed  a  quantity  of  lead  for  ballaft*., 
At  one  edge,  which  was  diredlly  before  the  ope- 
rator, who  fat  upright,  was  an  oar  for  rowing 
forward  or  backward.  At  the  other  edge  was  a. 
rudder  for  fleering.  An  aperture,  at  the  bottom, 
with  its  valve,  was  defigned  to  admit  water,  for 
the  purpofe  of  defcendmg;  and  two  brafs  forr 
cing-pumps  ferved  to  qje6l  the  water  within, 
when  neceflary  for  afcending.  At  the  top,  ther^ 
was  likewife  an  oar,  for  afcending  or  defcending,. 
or  continuing  at  any  particular  depth.— A  watej?r 
gauge  or  barometer  determined  the  depth  of  de- 
fcent,  a  compafs  diredled  the  courfe,  and  a  ven-r 
tilator  within  fupplied  the  veffel  with  frefli  air,, 
when  on  the  furface. 

The  entrance  into  the  veffel  was  elliptical,  and 
fo  fmall  as  barely  to  admit  a  perfon.  This  en- 
trance was  furroanded  with  a  broad  elliptical  iron 
band,  the  lower  edge  of  which  was  let  into  the 
wood  of  which  the  body  of  the  veflel  was  made,, 
in  fuch  a  manner,  as  to  give  its  utmoft  fupport 
to  the  body  of  the  veffel  againft  the  preffure  of 
the  water.  Above  the  upper  edge  of  this  iron 
band  there  was  a  brafs-crown,  or  cover,  refem^ 
bling  a  hat  with  its  crown  ami  brim,  which  fbut 
water-tight  upon  the  iron  band  :.  the  crown  was 
liung  to  the  iron  band  with  hinges,  fo  as  to  turn 
over  fidewife,  when  opened.  To  make  it  per- 
fedlly  fecure  when  fhut,  it  might  be  fcrewed 
down  upon  the  band  by  the  operator,  or  by  a 
perfon  without. 

There  were  in  the  brafs  crown  three  round 
doors,  one  diredlly  in  ftont,  ^d  ojpic  on  each 
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fide,  large  enough  to  put  the  hand  through  — 
when  open  they  admitted  frefh  air ;  their  Ihutters 
were  ground  perfe6Uy  tight  into  their  places 
with  emery,  hung  with  hinges,  and  fecured  in 
their  places  when  fhut.  There  were  likewife  fe- 
veral  fmall  glafs  windows  in  the  crown,  for  look- 
ing through,  and  for  admitting  light  in  the  day- 
time, with  covers  to  fecure  them.  There  were 
two  air  pipes  in  the  crown.  A  ventilator  within 
drew  frefh  air  through  one  of  the  air  pipes,  and 
difcharged  it  into  the  lower  part  of  the  veflel ; 
the  frefh  air  introduced  by  the  ventilator  expelled 
the  impure  light  air  through  the  other  air  pipe. 
Both  air  pipes  were  fo  conflrudled,  that  they  fhut 
themfelves  whenever  the  water  rofe  near  their 
tops,  fo  that  no  water  could  enter  through  them, 
and  opened  themfelves  immediately  after  they 
rofe  above  the  water. 

The  vefTel  was  chiefly  ballaflcd  with  lead  fixed 
to  its  bottom  ;  when  this  was  not  fufEcient,  a 
quantity  was  placed  within,  more  or  lefs,  accord- 
ing to  the  weight  of  the  operator ;  its  ballaft  made 
it  fo  ftifF,  that  there  was  no  danger  of  overfetting. 
The  vefTel  with  all  its  appendages,  and  the  ope- 
rator, was  of  fufKcient  weight  to  fettle  it  very 
low  in  the  water.  About  two  hundred  pounds  of 
the  lead,  at  the  bottom  for  ballaft,  would  be  let 
down  forty  or  fifty  feet  below  the  vefTel ;  this 
enabled  the  operator  to  rife  inftantly  to  the  fur- 
face  of  the  water,  in  cafe  of  accident. 

When  the  operator  would  defcend,  he  placed 
his  foot  upon  the  top  of  a  brafs  valve,  deprefling 
it,  by  which  he  opened  a  large  aperture  in  the 
•bottom  of  the  vefTel,  through  which  the  water 
entered  at  his  pleafure  ;  when  he  had  admitted  a 
fufficient  quantity,  he  defcended  very  gradually  ; 
Ddd  *  .if 
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if  he  admitted  too  much,  he  cjefted  as  much  a« 
was  neceffary  to  obtain  an  equilibrium,  by  the 
two  brafs  forcing  pumps,  which  were  placed  at 
each  hand.  Whenever  the  veffel  leaked,  or  he 
would  afcend  to  the  furface,  he  alfo  made  ufe  of 
thefe  forcing  pumps.  When  the  Ikilful  operator 
had  obtained  an  equilibrium,  he  could  row  up- 
ward, or  downward,  or  continue  at  any  particu- 
lar depth,  with  an  oar,  placed  near  the  top  of  th? 
veflel,  formed  upon  the  principle  of  the  fcrew, 
the  axis  of  the  oar  entering  the  veflel ;  by  turn- 
ing the  oar  one  way  he  raifed  the  veflpl,  by  turn- 
ing it  the  other  way  he  deprefled  it. 

A  glafs  tube  eighteen  inches  long,  and  one 
inch  in  diameter,  ftanding  upright,  its  upper  end 
clofed,  and  its  lower  end,  which  was  open, 
fcrewed  into  a  brafs  pipe,  through  which  the  exT 
ternal  water  had  a  paflage  into  the  glafs  tube,  ' 
ferved  as  a  water-gauge  or  barometer.  There  was 
a  piece  of  cork,  with  phofphorus  on  it,  put  into 
the  water-gauge.  When  the  veflel  defcended  the 
water  rofe  in  the  water-gauge,  condenfing  the  air 
within,  and  bearing  the  cork,  with  its  phofpho- 
rus, on  its  furface.  By  the  light  of  the  phofpho- 
rus, the  afcent  of  the  water  in  the  gauge  was  ren- 
dered vifible,  and  the  depth  of  the  veflel  under 
water  afcertained  by  a  graduated  line. 

An  oar,  formed  upon  the  principle  of  the 
fcrew,  was  fixed  in  the  fore  part  of  the  veflel ;  its 
axis  entered  the  veflel,  and  being  turned  one 
way,  rowed  the  veflTel  forward,  but  being  turne4 
the  other  way  rowed  it  backward  ;  it  was  inade  tp 
be  turned  by  the  hand  or  foot. 

A  rudder,  hung  to  the  hinder  part  of  the  veflel, 
commanded  it  with  the  greatefl:  eafp.  The  rud- 
der was  made  very  elaftic,  and  might  be  ufed 
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for  rowing  forward.  Its  tiller  was  within  the  vet 
fcl,  at  the  operator's  right  hand,  fixed,  at  a  right 
angle,  on  an  iron  rod,  which  pafled  through  th^ 
fide  of  the  veird ;  the  rod  had  a  crank  on  its 
outfide  end,  which  comnnanded  the  rudder,  by 
means  of  a  rod  exteiiding  from  the  end  of  the 
crank  to  a  kind  of  tiller,  fixed  upon  the  left 
hand  of  the  rudder.  Raifing  and  depreffing  the 
firft-mentioned  trller  turned  the  rudder  as  th^ 
cafe  required. 

A  compafs  marked  with  phofphorus  direfted 
the  courfe,  both  above  and  under  the  water; 
and  a  line  and  lead  founded  the  depth  when  ne- 
ceffary. 

The  internal  fhape  of  the  veflel,  in  every  poC 
fible  feftion  of  it,  verged  towards  an  ellipfis,  as 
pear  as  the  defign  would  allow,  but  every  hori- 
zontal feilion,  although  elliptical,  yet  as  near  to 
a  circle  as  could  be  admitted.  The  body  of  the 
veflel  was  made  exceedingly  ftrong;  and  to 
firengthen  it  as  much  as  poflible,  a  firm  piece  of 
wood  was  framed,  parallel  to  the  conjugate  dia- 
meter,  to  prevent  the  fides  from  yielding  to  the 
great  preffure  of  the  incumbent  water,  in  a  deep 
immerfion.  This  piece  of  wpod  was  alfo  a  feat 
for  the  operator. 

Every  opening  was  well  fecured.  The  pumps 
had  two  fets  of  valves.  The  aperture  at  the  bot- 
tom, for  admitting  water,  was  covered  with  a 
plate,  perforated  full  of  holes  to  receive  the  wa- 
ter, and  prevent  any  thing  from  choaking  the 
?aflrage,  or  fl:opping  the  valve  from  ihutting 
'he  brafs  valve  might  likewise  be  forced  into  its 
place  with  a  fcriew,  if  neceflary.  The  air  pipes 
had  ^  kind  of  hollpw  fjphere,  i^ed  rQund  the 
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top  of  each,  to  fecure  the  aiF-pipc  valves  from 
injury  :  thefe  hbllow  fpteres  were  perforated  full 
<5f  holes,  for  the  paflagc  of  the  air  through  the 
Jiipes:  within  the  air-pipes  were  fhutters  to  fe- 
cure them,  fhould  any  accident  happed  to  the 
pipes,  or  the  valves  on  their  tops. 

Wherever  the  external  apparatus  pafled  through 
fhe  body  of  the  veflel,  the  joints  were  round,  and 
formed  by  brafs  pif>es,  which  were  driven  into 
the  wood  of  the  veflel,  the  holes  through  the 
pipes  were  very  exa<ftly  made,  and  the  iron  rods, 
which  pafled  through  them,  were  turned  in  a 
lathe  to  fit  them;  the  joints  were  alfo  kept  full 
of  oil,  to  prevent  rufl:  and  leaking.  Particular 
attention  was  given  to  bring  every  part,  neceflary 
for  performing  the  operations,  both  within  and 
without  the  veflel,  before  the  operator,  and  as 
conveniently  as  could  be  devifed ;  fo  that  every 
thing  might  be  found  in  the  dark,  except  the 
water-gauge  and  the  compafs,  which  were  vifible 
by  the  light  of  the  phofphorus,  and  nothing  re- 
quired the  operator  to  turn  to  the  right  hand,  or 
to  the  left,  to  perform  any  thing  neceflary. 

Defcripiion  of  a  Magazine^  and  its  Appenda^i^es^  ie- 
Jigned  to  be  conveyed  by  the  Sub-marine  Vejel  to 
the  Bottom  of  a  Ship. 

In  the  fore  part  of  the  brim  of  the  crown  of 
the  fob-marine  veflel,  was  a  focket,  and  an  iroii 
tube,  paffing  through  the  focket ;  the  tube  flood 
upright,  and  could  Aide  up  and  down  in  the 
focket,  fix  inches :  at  the  top  of  the  tube  was  a 
wood-fcreW,  fixed  by  means  of  a  rod,  which 
pafled  through  the  tube,  and  fcrewed  the  wobd- 
. '  fcrew 
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icrew  faft  upon  the  top  of  the  tube :  by-  pufbing 
the  wood-lcrew  up  againft  the  bottom  of  a  ihip^ 
and  turning  it  at  the  fame  time,  it  would  enter 
the  planks;  driving  would  alfo  afifwer  the  fam^ 
purpofe;  when  the  wood-fcrew  was  firmly  fixedr 
it  coukj  be  caft  off  by  unfcrewing  thp  rod,  whicfe 
faftened  it  upon  the  top  of  the  tube. 

Behind  the  fub-marine  veflel  was  a  place,  above 
the  rudder,  for  carrying  a  large  powder  aiaga»- 
zine  ;  this  was  made  oftwo  pieces  of  oak  timber, 
large  enough,  when  hollowed  out,  to  contain 
one  hundred  and  fifty  pouuds  of  powder,  with 
the  apparatus  ufed  iiv  firing  it,  and  was  fecure4 
in  its  place  by  a  fcrew,  turned  by  the  c^eratw; 
A  ftrong  piece  of  rope  extended  from  the  nj4ga- 
zine  to  the  wood-fcrew  above  mentioned,  and  wat 
fafeened  to  both.  When  the  wood-fqrew  was 
fixed,  and  ta  be  caft  off  froni  its  tube,  the  ma*^ 
gazine  was  ta  be  caft  off  likewife  :by  unfcrewing 
k,  leaving  it  hanging  to  the  wood-fcrew ;  it  wa» 
fighter  than  the  water,  that  it  might  rife  up 
^ainft  the  obje<ft,  to  which  the  woodffcrew  audi 
itfelf  were  fafterjed. 

Within  the  magazine  was  an  apparatus,  cort^ 
ftrucSted  ta  rur^  any  propofed  length  of  time,  uu*' 
der  twelve  hours;  when  it  had  run  out  its  time^ 
k  unpinioned  a  ftrong  lock  refembling  a  gtia 
tock,  which  gave  fire  to  the  p€>wder.  This  apT- 
par^tus  was  To  pinioned,  that  it  could  not;  pof- 
fibly  move,  till,  by  cafting  off  the  miagaain«' 
iix)m  the  Vjeflel,  it  was  fet  in  motion.  * 

The  ikilful  operator  could  fwim  fo  low  on  the: 
furface  of  the  water,  as  to  approach  very  near  a 
fliip,  in  the  night,  without  fear  of  being  difco- 
vered,  and  might,  if  he  diofe,  approach  ti>e 
flaem  or  ftern  above  water,  with  very  little  dan- 
ger- 
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ger.  He  could  fink  very  quickly,  keep  at  any 
depth  he  plcafed,  and  row  a  great  difi:ance  in  any 
direftion  he  defired,  without  coming  to  the  fur- 
fece,  and  when  he  rofe  to  the  furface,  he  could 
foon  obtain  a  frefh  fupply  of  air,  when,  if  ne- 
ceflary,  he  might  defcend  again,  and  purfue  his 
courfe. 

Experiments  made  to  prove  the  Nature  and  Ufe  of  a 
Sub-marine  VeJfeL 

The  firfk  experiment  I  made  was  with  about 
two  ounces  of  gunpowder,  which  I  exploded  four 
feet  under  water,  to  prove  to  fome  of  the  firft 
pcrfonages  in  Connedlicut  that  powder  would  take 
fire  under  water. 

The  fcGond  experiment  was  made  with  two 
pounds  of  powder,  inclofed  in  a  wooden  bottle, 
and  fixed  under  a  hogftiead,  with  a  two-inch  oak 
plank  between  the  hogihead  and  the  powder ;  the 
nogfhead  was  loaded  with  firones  as  deep  as  it 
could  fwim ;  a  wooden  pipe  defcending  through 
the  lower  head  of  the  hogihead,  and  through  the 
plank,  into  the  powder  contained  in  the  bottle, 
was  primed  with  powder.  A  match  put  to  the 
priming,  exploded  the  powder,  which  produced 
a  very  great  efFeft,  rendmg  the  plank  into  pieces ; 
demolishing  the  hogihead  ;  and  cafling  the  ftones 
and  the  ruins  of  the  hogihead,  with  a  body  of 
water,  many  feet  into  the  air,  to  the  ailoniihment 
of  the  fpeAators.  This  experiment  was  likewiie 
made  for  the  fatisfadlion  of  the  gentlemen  above 
mentioned. 

I  afterwards  made  many  experiments  of  a  fimi- 
lar  nature,  fome  of  them  with  large  quantities  of 
powder  •,  they  all  produced  very  violent  explo- 
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fiohs;  much  more  than  fufficient  for  any  purpofe 
I  had  in  view.. 

In  the  firft  eflays  with  the  fub-marine  veflel  I 
took  care  to  prove  its  ftrength  to  fuftain  the  great 
preflure  of  the  inclirhbfent  water,  when  funk 
deep,  before  I  trufted  any  perfon  to  defcend 
much  below  the  furface  :  and  I  never  fufFcred  any 
pierfon  to  go  und^r  water  without  having  a  ftrong 
piece  'of  rigging  made  faft  to  it,  until  I  found 
him  well  acquainted' with  the  operations  neceflfary 
for  his  fafety.  After  that  I  made  him  defcend, 
and  continue  at  particular  depths,  without  rifing 
t)r  finking,'  row  by  the  compafs,  approach  a  vef- 
fel,  go  under  her,  and  fix  the  *w«?drf-/?r^xc;  men- 
tioned before,  into  her  bottom,  &c.  until  I 
thought  him  Tufliciently  expert  to  put  my  defign 
into  execution. 

I  found,  agreeably  to  my  expeftations,  that  it 
required  many  trials  to  make  a  perfon  of  common 
ingenuity  a  fkilful  operator :  the  firfl:  I  employed 
was  very  ingenious,  and  made  himfelf  matter  o£ 
the  bufinefs,  but  was  taken  fick  in  the  campaign 
of  1776,  at  New  York,  before  he  had  an  oppor- 
tunity to  make  ufe  of  his  fkill,  and  never  reco- 
vered his  health  fuflficiendy  afterwards. 


'  Experiments  mdde  with  a  Suh -marine  Vejfel. 

J  After  various  attempts  to  find  an  operator  to 
my  wifh,  I  dfeM  one,  who  appeared  more  expert 
than  the  reft,  from  New  York,  to  a  fifty-gun 
Ihip,  lyihg  riot  far  from  Governor's  Jfland.  He 
went  under  the  (hip,  and  attempted  to  fix  the 
wooden  fcrew  into  her  bottom,  but  ftruck,  as  he- 
YoL.  XV,  E  e.e  fuppofes. 
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fuppofes,  a  bar  of  iron,  which  paflT^S  Iroin  tte 
rudder  hinge,    and   is  fpiked  under  the  ibip't 
quarter.     Had  he  moved  a  few  inches^  which  he 
might   have  done,    without  rowings  I  have  uq 
doul?t  but  he  would  have,  found   wood  where  h^ 
inight  have  fixed  the  fcrcw ;  or,  if  the  fhip  w^re 
iheathed    with    copper,    he   might   cafily  hayq 
pierced  it :  but  not  being  well  ikilled  in  the  ma^ 
nagement  of  the  veflel,  in  attempting  to  move  to 
another  place,  he  loft  the  ftiip  ;  after  feeking  hei: 
in  vain,  for  feme  time,  he  rowed  fome  diftanee^ 
and  rofe  to  the  furface  of  the  water,  but  found 
day-light  had  advanced  fo  far,  that  he  durft.not 
renew  the  attempt.     He  fays  that  l^e  could  eafily 
have  fallened  the  magazine  under  the  item  of  thct 
j^iip,  above  water,  as  he  rowed  up  to  the  fiiern,; 
and  touched  it  before  he  defcended.     Had  he 
feftencd  it  there,  the  explofion  of  on^  hundifed 
and   fifty  pounds  of  powder,  (the  quantity  con- 
tained in  the  magazine,)  muft  have  been  f^tal  to 
the  (hip.     In  his  return  from  the  ihtp  to  New; 
york,    he   paded   near   Governor'si  lAaod,   and: 
tKoughthe  was  difcovered  by  the  enemy,  onthi? 
ifland;  being  in   hafle  to  avoid  the- danger  fa^r 
feared,  he  caft  off  the  magazine,  Jits  be  imai^ned 
it  retarded  him  in  the  fwell,  which  was  very  con- 
fiderable.     After  the  magazine  had  been  caft  off 
one  hour^  the  time  the  internal  app^riUus  wa&  let 
to  run,  it  blew  up  with  great  violence. 

Afterwards,  there  were  two  attempts  m%At  an 
Hudfon's  river,  above  the  city,  but  tfccy  efte<ftcd 
nothing.  One  of  them  was  by  the  afbre>men- 
tjoned  perfon.  In  going  towards  the  fliip^  he. 
loft  fight  of  her,  and  went  a  great  diftanoe  i)c- 
yjond  her  :  when  he  at  kogth  foun4  h^s  tbe  lid». 
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iftnTd  ftrongy-^that,  -as  he  xlefcended' under  watef^ 
for  the  rtiip^s  bottonn;  -i— it  fwept  him  away,  Sooft 
after  this,  the  inemy  went  up  the  iriver,  and  pfuf- 
facd  the  boat  which  had*  the  fub-raarine  v^jflTcl  oA 
board — and  funk  it  with  their  fhot.  Thongh  I 
afterwards  wcomed  the  :veffd,  I  fouind'  it  im- 
poifible,*  at  that  time^  to  profecutc  the  defigli 
any  farther.  I  had  been  ia  a  bad  ftate  of  healthy 
frocii  the  beginning  of  my  undertaking,  and  was 
iTOw^ery  tuiwell;  the  fituarion  iof  public  afikirb 
Jwas  fuch,  that  Idefpaired  of  obtaining  the  pub^ 
lie  attention;  and  the  affiftance  neceflary.  1  was 
unable  to.  fupport  myfelf,  aind  the  perfonis  I  muft 
ilave  employed,  bad  i  proceeded.  Befidesi  I 
ibond  it  abfolutdyi  neceflary,  that  the  operators 
Aould  acquire  more  ikillr  in^  the  managenient  of 
tiie  veflfeh,  bcforer  L  could  ^xpe(ft  fuccefs--,  which 
iiroold  have  taken!  up  fame  time,  and  tnadfe  fio 
finall  additional  crpence.-  .  I  therefore  gave  ovet 
the  purfoit  for  that  time,  and -vsnaited  for  ;a  more 
farourable  ippohunity,  which  never  arrii^d.    ''  - 


\c.  Qthir  Experiments  made,  with  a  DeJ^n '  /a  fi^e  ^ 
,  :   .  •-    Sbfppiifg.      -'*  ':-?     •  "^ 

/vin  the  year  1777,  i  made  an  attempt  from  ^ 
whale-boat  againft  the  Cerberus  frigate,^  tl^en  Ija- 
ing  at  anchor  between  Connedlicut  river  and  New 
London,  by  drawing  a  machine  againft  her  fide, 
by  means  of  a  line.  The  machine  was  loaded 
with  powder,  to  be  exploded  by  a  gun-lock, 
which  was  to  be  unpinioned  by  an  apparatus,  to 
be  turned  by  being  brought  along-fide  of  the  fri- 
gate. This  machine  fell  in  with  a  fchooner  at 
Ee  e  2  anchor. 
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anchor,  aflcrn  of  the  frigate,  and  concealed  frbai 
xny  fight.  By  fome  means  or  other  it  was  fired, 
and  demoliihed  the  fchooner  and  three  men  *t^ 
And  blevy  the  only  one  left  alive  .over?'board,  whd 
was  taken  up  very  much  hurt. 

After  this  I  fixed  feveral  kegs  under  water, 
charged  with  powder,  to  explode,  upon  touching 
^ny  thing,  as  they  floated  along  with  the  tide :  1 
ict  them  afloat  in  the  Delaware,  above  the  Eng^r 
Jifh  fhipping  at  Philadelphia,  in  December,  1777. 
I  was  unacquainted  with  the  river,  and  obliged 
to  depend  upon  a  gentleman  very  imperfedly  ac* 
quainted  with  that  part  of  it,  as  I  afterwards 
foundf  We  went  as  near  the  (hipping  as  he  durft' 
venture;  I  believe  the  darknefs.  of  the  night 
greatly  deceived  him^  as  it  did  me.  We  fet  them 
adrift,  to  fall,  with  xh^  ebb,  upon  the  fhipping. 
Jiad  we  been  within  fixty  rods  I  believe  they  muft 
have  fallen  in  with  them  immediately,  as  I  de- 
iigned ;  but,  as  I  afterwards  found,  tiiey  were  fet 
adrift  much  too  far  difl:ant,  and  did  not  arrive 
until  after  being  detained  fome  time  by  frofl", 
they  advanced  in  the  day-time,  in  a  difperfed 
fituationi  and  under  great  difadvantiUjcs.  \One>of 
them  blew  up  a  bo^t  with  feveral  perfons  in  it, 
who  imprudently  handled  it  too  freely,  and  thus- 
gave  the  Britilh  that  alarm  which  brought  on  /A# 
iauh  Qf  the  K^u 
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LXVI.   Experiments  and  Obfervations  on  Land  and 
Sea  Air.    £y  Adam  Skybert,  M.Dm 

From  the  Transactions  of  the  AmeriCAh 
Philosophicai.  Society. 

jcVN  endeavour  to  add  any  fadls  or  obfervations 
to  a  branch  of  knowledge,  which  has  been  treated 
t)f  by  many  of  the  moft  enlightened  philofophers 
-of  the  prefent  century,  may  be  deemed  a  hazard-- 
ous  attempt.  But  although  we  have  many  ac- 
counts of  etidiometrical  experiments  by  Prieftley, 
.Fontana,  Ingenhoufz,  and  others;  the  fubjedl  is 
not  exhaufted,  and  an  extenlive  field  continues 
open  for  him  who  wifhes  to  engage  ih  this  intri- 
cate branch  of  Pneumatic  Philofophy. 

The  purity  of  the  air  is  not  intereftjng  to  us 
merely  as  an  object  of  curiofity,  but  demands  our 
attention  as  phyficians  and  philofophers.  In  pro* 
portion  to  the  number  of  afcertained  fadls,  the 
certainty  of  inference  is  increafed.  The  ihort 
life  of  any  one  individual,  together  with  his  local 
iituation/  will  prevent  him  from  completing  this 
department  of  fcience.  It  is  merely  from  re^ 
peated  experiments,  made  under  different  cir- 
cumftances,  that  we  can  expedl  to  arrive  at  truth. 
The  more  we  multiply  fads,  the -more  decided 
may  we  be  in  our  conclufions.  Such  are  the  re- 
(fleftions  which  induced  me  to  engage  in  a  feriei 
of  experiments,  which  ihall  be  related  in  the  fol- 
lowing pages. 

Our 
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Our  atmofpbere  having  been  fo  fucccfsfully 
analyzed  by  the  celebrated  Lavoifier,  and  being 
foyfid^t^  cpnfifl  af.fltdd^  .poffeffiBg  Y<ery  diflfej^flt 
and  0pp^fite  quajiries ;  ql^emifts  fopo  began  to 
enquire  wli^tlier  its  ingredients^  might  not  be  in 
various  proportions  in  different  fituations  ;  and, 
^^PtigiiJ^ly,  i^hether  it::^\fftfe4f'w^poifit  of  pu- 
rity in  distent'  fitU^tions  on  la^d  &nd  on  the 
ocean. 

Moft  of  the  experiments,  of  which  we  have^n 
«tcdam,' were  made  on  land :  the  Memoir  of -Dr. 
Jnge.ihoufz,  publifhed  in  the  fevcntieth  voliMtte  of 
'the  rfiilofophical  Tranfatflions,  is  the  only  effay  I 
-halve  feen  containing  experiments  made  at  feac 
•but  his  traverfe  was  fo  fhort,'  that  he-had  not  an 
opportunity  of  e^tamining  theair  in<lifferent  la- 
titudes. Hfe,  however^  is  of  opinion,  that  fea 
BXt^h,  cruris- paribus;  purer  thain  land  air;  btft 
•iie  appears  to  have  <found  fome  feeming  conti^a*- 
didlions  of  his  general  infereiK?^^  He  fays,  page 
364;;  that  air,  taken  from  the  rtiiddle  of  the  chan*- 
nel,  was  of  an  inferior  quality  to  that  at  tlie  TOonth 
of  the  Thames ;  and  that  air  near'th^b  fea^horef  aJt 
Oftend  was  nearly  as  good  as  that  at  the  mouth 
:of  that  river.  Although  wc  may,  to'a  gi-eat  de^ 
%ree,  adopt  his  fentiments,  rievterthelefs  I  think 
'it  probable,  that  this  increafed  purity  does  not 
-entirely  depend  upon  the  ocean ;'  f^  I  have 
-found  the  air  over  the  Ba}'^  at  Chefapeak  and  De- 
laware of  the  feme  degree  of  purity  with  the  at- 
inofphete  oF  the  ocean.  And  hence  I  am  inclineii 
-td  think,  that  the  air  over  a  largfe  body  of  watdr 
£15  always  purer,  cateris  paribus,  than  that  of  the 
adjoining  land,  owing  perhaps  to  a  decompolition 
which  the  water  may  fufFer  from  tiie  adlion  af 

the 


Digitized  by 


Google 


pn  Land  and  S^  Ait.      -  399^ 

the  fun's  fays ;  and  this  tikay  likewlfe  be  affifted 
by  its  alfo  abforbing  many  foreign  matters  whicli 
oh  : land  are  more  or  left  intimately  mi^ed  with 
the  air  in  a  mechanical  way.  This  opinion  is 
confirmed  by  Dr.  White's  experiments,  who  fays, 
**  the  air  over  the  river  Ouze  was  <:onfttotly 
purer  than  that  of  the  garden  by  two  or  three  de- 
grees." Philofophical  Tranfa<5tions,  vol.  LXVIIL 
— ^  And  in  the  fame  paper  he  obfcrves^  that  that 
fiime  happened  with  the  air  of  the  fofs  when  the 
marfhes  were. overflowed.  < 

•^  When  I  firft  engaged  in  thefe  experiments  it? 
was  my  intention  to  perform  them  only  on  feaf 
jcir  ;  but  I  foon  foijnd  it  neceflary  to  repeat  them 
on  land  air  for  the  fake  of  comparifon.  Tlie  fub-- 
jcifl  inCreafed  on  my  hands.-  The  atmofphere  of, 
marfhes  prefented  itfelf  as  worthy  of  ferious  in^ 
Yefl:igation.  T  thefrefore  performed  fome  experi- 
ments upon  it ;  but  proper  length  of  time  is  he- 
qeflary  to  their  repetition ;  and  for  this  reafon  I 
muft  omit  them  for  the  prefent,  and  merely  re- 
late thofe  I  performed  on  the  air  of  this  city,  its 
environs,  and  on  the  ocean. 

,  I  Ihall  firft  proceed  to  the  ^enquiry,  whether  the 
litmofphere  differs  in  purity  in  different  fituations 
on  land  ? 

The  opinion  that  the  air  is  purer  in  the  country 
and  on  the  tops  of  mountains  than  it  is  in  towns, 
is  adopted  by  many ;  therefore^  in  afTerting  the 
contrary,  we  mufl  prepare  to  meet  with  oppofi^ 
tion,  particularly  from  thofe  who  have  formed 
opinions  from  reafoning  alone,  unfupported  by 
experiments.  In  doubtful  matters  it  is  chiefly  by 
the  clafhing  of  opinion  that  truth  is  finally  dif- 
covered.  This  fhall  be  both  my  confolation  and 
apology,  if  the  refult  of  my  experiip:ients  ihall  be 

^  found 
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found  to  have  induced  me  to  diiFer  from  others- 
Neverthelefs,  it  will  afford  me  confiderable  fatif- 
fadlion  to  agree  with  thofe  whofc  dcciiions  reft 
vpon  the  fame  firm  bafis.  I  fhall,  therefore^ 
briefly  mention  the  authors  who  agree  with  me* 
in  opinion.  • 

Dr.  Prieftley  concludes  from  his  own  experi- 
ments, that  the  difference  of  the  air  in  different 
places,  fuch  as  is  indicated  by  a  mixture  of  ni- 
trous air,  is  in  general  very  inconfiderable.  He 
mentions  that  the  air  of  Harthill,  near  Man* 
chefter,  and  that  of  Wiltfhire,  were  about  the 
^me. 

The  compilers  of  the  Encyclopaedia  fay,  ^^  that 
the  general  mafs  remains,  upon  all  occafions, 
pretty  much  the  fame."  And  Seheele  is  much  of 
the  fame  opinion. 

But  the  accurate  Fontana  fpeaks  with  more 
confidence,  and  is  more  explicit.  His  aflertions 
are  founded  upon  the  refult  of  many  experiments; 
and  he  is  inclined  to  believe,  that  the  flight  va- 
riatipns,  mentioned  by  fome  philofophers,  are  ra-. 
ther  to  be  attributed  ^'  to  the  fallacious  effedls 
of  uncertain  methods,"  than  to  any  real  difference 
in  the  air  itfelf.  He  found  the  air  of  Iflington. 
and  London  to  fuffer  an  equal  diminution  from 
tlie  mixture  with  nitrous  air.  The  air  taken  at 
different  heights  in  London  and  Paris  did  not  dif- 
fer ia  purity.  ,  Air,  at  the  height  of  313  and  202 
feet,  in  London,  differed  fcarcely  at  all ;  and  no 
difference  was  perceptible  between  the  air  of,thefe 
heights  and  that  of  the  ftreqt  adjpining. 

The  more  I  refieft  on  this  fubjedl,  .the  more  1 
am  inclined  to  adopt  the  following  fentiment  of. 
this  lafl-mentioned  gentleman;  viz.  *'  The  dif-. 
ftrence  pf  $he  purity  of  the  air,  at  different  times,. 
■  i» 
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15  much  greater  than  the  difference  between  the 
dir  of  the  difftreht  places.^  Indeed  mod  bf  the 
experiments  related  by  Dr.  Ingenhoufz  alfo  tend 
fo  eonfifrtl  it.  In  general,  the  differeftce  in  the 
air  of  different  placi^s  at  the  (km6  time  ivfts  by  no 
means  conlidctable, 

I  fhall  now  with  iriotfe  corificlenee  felate  thb 
experiments  I  myfelf  performed  r  but,  previout^ 
to  this  recital,  I  lliall  give  a  brief  accouiit  bf  the 
iiiethod  I  purfued* 

It  is  neceflary  to  rertiafk,  that  eVery  experi- 
ment I  (hall  relate  is  the  itfiilt  of  at  lea&  two 
different  trials. 

Moft  authors  ^ho  have  eiigaged  in  this  (ubjeA 
tlfed  eudiometers  of  a  different  conflruc^ion ;  1 
adopted  the  moft  ftmple  ai  the  beft.  Thofe  who 
dciire  a  particular  defctiptioii  of  thefe  inl^ments 
may  be  fatisficd  by  referring  td  the  EHcyclopse- 
dia  and  diffefertt  parts  of  Dr.  Prieftley^s  Treatifd 
on  Air.    Mine  is  as  follows*  i 

I  had  a  glafs  tube,  about  fdurtceri  ihf  hes  in 
length,  and  in  dfarlicter  ticariy  half  an  inch,  pro- 
vided with  a  graduated  fcile j  made  fo  as  tb  llide 
lipon  the  tube  up  of  down^  as  bccafion  requiredi 

♦  llic  afrao(pticite  is  proved,  ty  htccmteffaiblc  expcrw 
ttents,  to  confift  in  general  of 

Oxygen  gas      0.2  j| 

Azotic  ga»       0^72  and 

Carbonic  acid  0.0 1 
"  It  is  a  fad,  ^cU  known  to  chemifts,  thit  nitrous  air  will 
Combine  with  oxygen  gas,  and  form  a  compound,  w«.  thtf 
flitrid  acid.  As  tllefe  two  gafes  comibine,  thej  aifume  a  date 
ajjproaiching  nearer  to  that  of  a  folid,  and  confequently  oc-^ 
Cupy  lefs  fpace  than  they  did  bcfote  their  union.  Upon  thi* 
diminution  of  bulk  depends  our  eiiimatfon  of  thcf  purity  of 
the  411'.  The  greater  the  ?otrtra6^ion,  the  purer  we  fuppofe 
the  air  under  trisd.    '         ! 
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jthis  fcalc  was  iSivided  into  one  liunA'ea  equal 

,  My  meafure  was  a  Atiali  iniemn'g  bottle^  conf 
teming  y.  and  gr.  xvj,  oiF  cfeai:  pump  watpr.  The 
ipace,  bccupred  in  the  tube  by  a  bulk  of  air 
which  this  .meafu^rcd  could  cohtam^  was.  eq-ual 
Vo.the  hunaifed  divlfiops  "of  the  graduated  fcale* 

My  water  troiBg;Ii  on-boird  ,bf 'me  idbip  was  tli^ 
common  Vatcr  tucket  \  dk  ffiore  ft  wa^  a  com- 
mox^  lio^e  bucket  .dr.tub.    . ,    .     _^     .^.. 
,   The'nitrouSjgasj^ijas.  prepar^^^  from  dilute'ci  ni^. 
trie  acTd  aricl  orafs  filings. 

^  At fea.1  ufcji  fea.water.intlietrough;  on  land 
comTOon  Dnom  Jor^  from  (di^erenttri 

^ade  By  Dr.  'irgerifioufz,  it  is  evident  this  cxx-^ 
■cutnliance  couIq  ^  jproSiice  a  .variatic?n  I'll  'tKe 
rcfibjt  of '^c  yi^prio^^  .   ■    ^    ,        .      , 

;.  1^  'me^^^  of  6'peratTng  i^  as  foifows  :  after 
^laviiig  mtrdduced  twp  meaf^^  of  the  air,  whofe 
pijrity  I  defircd  to  afcertain,  into  the  glafs  tuW, 
1  mtrocfuce..onc  meafure .  of  nitrous  gas ;  then*^ 
(uffc^rng  tiie  tube  to  remain  undifturbed  "for  ab'birt 
•a  minpte,.  ^I  noted  down  how  far  the  w^er  af- 
'<:e;ided  wit^libut  aquation  ;  thTs  is  what  I  havfe 
called,  tipdn  mixture :  I  then  agitated  the  tube 
^fhree  tiicceftiVe  tiine^,  after  thii  fiiMer  of  '^.  dc 
SauiTure,  and  noted  how  high  .the  water  ¥6{c. 
In  many  inftarices  I  added  a  fecoinid  md^fure  of 
^jtrou§  gas,  and  thereby  compTetfely'Sturiitcd.the 
"air'urftfer  ckRminatibn.  v    \ 

I  Vas  particularly  cautious  of  airoiding  mif- 
'takes  from  hwi^  or  ihatterifittn,  aftd  took  Ibnje 
jJaJns  to  gum  %fAx\fi  all  'thfe  cirCiith^Wc^s  Dr. 
JbgenK6uC&  iperitidns  as  |iat;ife  to  produee  a  va- 
riatitm    in    the    refult    of  experiments    of  this 

kitid. 
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404  Effperinnnts  and  6hferMticm 

flowed  by  the  ride.  Anothqr  phial  I  filled  im- 
mediately before  entenng  the  city  in  Front  Street. 
Thefe  airs  fuffered  ao  equal  dimiourion  from  a 
mixture  of  nitrous  gas,  viz*  a.47  upon  mixture ; 
after  ihaking  the  tube  1*79 ;  and  after  adding  a 
fecond  meafure  of  nitrous  gas  2.64  remained. 

The  air  near  my  Jodging  yielded  upon  mix^ 
ture  2.49;  after  fliaking  the  tube  1.78;  and 
upon  the  addition  of  a  fecQn4  aieaiiire  oif  nitrous 
gas  2.6^. 

I  performed  fomc  experiments  on  air  collefted 
in  other  iituations  about  the  city;  but,  finding 
the  refult  fo  much  the  fame  as  thofe  above  re- 
lated, I  did  not  make  any  note  of  them,  and  re- 
main perfectly  iatisfied  that  Fontaoa*s  alTertion 
is  well  founded. 

The  experiments  I  performed  on  the  River  Elk 
«id  Bay  of  Chelapeak  perfeftly  agree  with  each 
ether;  and  the  refult  was  the  fame  with  thofe 
performed  on  the  7th  of 'July,  &c.  as  mentioned 
an  the  table.  The  wind  blew  from  the  North, 
and  the  fky  was  partially  cloudy.  They  were 
performed  in  Auguft  laft. 

Experiments,  which  I  made  at  fea,  fuffici* 
cntly  prove  that  the  atmofphere  is  confiderar 
bly  purer  there  than  it  is  on  land*  Though  there 
are  fome  trifling  differences  in  the  refults  of  fcvc- 
jal  experiments,  I  have  no  reafon  to  believe  that 
they  were  owing  to  the  different  lituation  ia 
point  of  latitude  or  longitude  in  which  they  were 
performed.  I  can  form  no  fyftem  refpedting  fuch 
variations.  Winds,  temperature>  rain,  &e.  do 
not  feem  to  have  produced  them.  As  they  did 
not  obierve  any  regularity  in  their  occurrence, 
they  may  perhaps  tS  attributed  to  certain  unper* 
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c^ired  errors,  which  are  unavoidably  attendant 
on  fuch  trials. 

That  the  air  at  fea  ihould  appear  nearly  of  the 
fame  purity  in  different  latitudes  does  by  na 
means  aftoniih  me;  for  if  land  air  has  certaia 
matters  mixed  with  it,  they  tnferhaps  abforbed ; 
and  if  my  (uppofition  be  true,  diat  the  influence 
of  the  fun's  rays  on  the  water  tends  to  increafe  its 
purity,  the  opinion  I  entcrtarh  is  not  furpriiing^ 
For  when  once  purified,  there  are  perhaps  none, 
or  few  caufes  to  render  the  air  noxious  after  it  is 
wafted  from  our  towns  and  cities  over  a  large 
body  of  water.  ^ 

It  occurred  to  me,  that  probably  the  purity  of 
the  air  at  fea  varied  at  different  periods  of  the 
day :  to  fatisfy  myfelf  on  this  point,  I  made  fe- 
ral trials  on  the  loth  and  17  th  of  June  lafl.  On 
the  icth  I  performed  them  at  9  o'clock  A.  M.  at 
12,  arid  at  6  o'clock  P.  M  On  the  17th  at  9 
A.  M.  and  at  1 2  o'clock.  The  refult  of  all  the 
experiments  of  toe  lame  day  was  exactly  fimilar, 
at  leaft  not  perceptibly  different. 

Whetlier  or  nut  Ita  air  might  be  rendered  more 
pure  by  agitation  with  water,  appeared  to  me  to 
be  a  queftion  worthy  of  being  afcertained.  Par- 
ticularly as  feme  celebrated  men  reafon  that  it  has 
this  erfedl,  and  muft  hence  be  looked  upon  as 
one  of  the  greuefl:  relources  which  we  have  for 
purifying  the  at-mofpl»ere.  Sir  John  Pringle  and 
ut.  Ingenhoufz  are  of  this  opinion.  But  fome  of 
Dr.  Pneftley's  cxperimenis  feem  to  contradiA  it ; 
and  To  does  the  following  afTernon  of  the  cele- 
brated Scheele,  who  lays,  **  L*air  ne  s'unit  pas 
avec  Teau  commu^e**^  Trait€  de  Tair  and  du,  feu. 
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My  experiments  on  tbis  hesud  are  as.  fqllow : 
4m  the  26th  and  aSth  ojf  June,  the  ad  2^nd  1^  of 
July^  equal  bulks  of  jTca  watcj^  and  ak  were  |gi-^^ 
tated  for  half  ah  hour  in  my  eudiometer  tube  ^ 
but  I  nev^r  difcovcred  any  abforption  to  have 
^keri  place ;  neither  was  tlie  air  rendered  purer," 
as  was  evident  fi^om  a  mi^ftijrQ  with  nitrous 
air.     -   ^-    '  •     .  ' 

It  pow  appeared  probable  to  nje,  that  fea.  watct 
was  already  faturate^  with  all  the  gafeoqs  p^rticl^|^ 
\t  could  abforb ;  and  that  freOi  lyater  whcp  agi- 
tated with  fea  air  plight  diminiih  its  buU|,  or  al- 
ter its  purity.  In  confequen(;e  of  this  fuj^pfitipir^^ 
jpqual  bulks  of  fea  air  and  frcfli  water  w^re  ^i-' 
tated  as  above ;  but  it  was  no|f  in  the  leaft  alterec|. 
Not  entirely  fatisfied  of  the  fallacy  of  my  con- 
jt&x^xty  I  boiled  fea  water  a  fumcient  time  to 
J)urge  it  pf  the  air  it 'might  contain.  I  then  agi- 
tated fea  a,tr  with  this  boiled  water,  as  above  men- 
tioned, and  found  nodiifference  in  refult  frorp  the, 
other  experiments.  Thefe  refults  tend  tp  confirm 
me  in  my  belief,  that  if  fea  water  purifies  ^he' 
air,  it  is  rather  by  adding  a  fomewhat  than  by 
abforbing  any  confiderable  quantity  pf  ejPuvia 
floating  therein.  Though*  by  this  I  do  not  meai^ 
to  fay,  that  certain  matters,  foreign  to  our  at- 
mofphere,  do  not  float  therein  on  land.  If  they 
^xift,  perhaps  they  may  be  fubjeft  to  abforption 
by  water.  '    '  ^  -*  >,     .*. 
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I^VII.  Procds  f0t  exira3tng  Sug/fr  from  Hpfiif^ 

V^r  (?/G/i«^«  DtJBURauX,  DrUggift  at  Lodi. 

■* 

xiAVfN<S^  ooiifiderdd  that  'ii'bney  Wrng  a  thix- 
tiire  6f  fogar  aliU  muciltge,  it  wofuld  be  poflible 
fc  cxtwdl  thfe  flogar,  Citisdca  Gaveizali  rriadt  aif 
e^tr^^'df  hdney  ly  means  cFcarbbri,  but  with- 
<wi  fiiccefs ;  for  he :  dbfci'vied  «that  the  hohey  after 
Tome  time  became  fluid  ;  that  it  Whitei^d  ahd 
•pillfhtSd  metid  ;  that,  in  purifying  it^  its  vjapour 
attaickdd  the  ^intl:»K)ipe:;  iitnce  he  concluded,' 
thatTt  ^ccmmiried  ah.  acidjj  'wbich  he  juiily  con**^ 
flfidted  to  be  the  obftacile  that  prevfcnted  ttte  cryfc* 
tallizatidii  of  the  ftigkr.  ,  ' 

He  tDok  a,  qdafitity  xtf  nwrhite  honey,  Whidh  h^ 
pldcedih  agemte»heat,  ih  an  eanfhdn  veffe! ;  he^ 
aftbrv^lardsfcUiiinK  it,  ff famed  it,  and  i^aced  it 
AJgatfl,  \h  th^  fam^  vefTel,  over  a'  fut'nace,  verr 
modmtfely  heated.  He  thefc  added  pdlverite^' 
je^g-«fti^ftd  to  the  iidncyj  ilp^h  -which  a  very* 
marked  efferreTcencfc  itook  place  i  fteceiicfiaied^ 
tt)  add  this  powder  till  the  fatunition  if asf^Mtn'-^ 
jrtete ;  he  tteen  tdnidved  the  TeflSl  footri  thei6«^^ 
and  left  it  to  itihd  in  a  quiet  jplace'  for  ifem^^ 
time;  *  \ 

A  very  den&  froth  aftenvaards  fbmied  itifelf 
upon  the  furface.  Some  flakes  of  mucous  matter 
floated  in  the  liquor,  which  he  ftrained  till  it  be^ 
.came  iimpid ;  and  he  obtained  a  real  fyrup  of  fu- 
.gar,  deprived  of  the  poignant  properties  of  the 
honey.    This  fyrup  he  divided  into  two  parts : 
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one-half  he  put  into  a  bottle,  and^  with  the  other^ 
lie  formed  a  liquor,  which  was  judged  to  have 
been  i'weetened  with  fugar.  The  experun«it*wa^ 
repeated  feveral  times,  and  always  with  the  fiune 
relult. 

Four  months  after,  he  examined  the  bottle  that 
contained  the  I'yrup:  he  found  the  bottom  co- 
"wred  with  cryftals;  upon  which  he  broke  the 
bottle,  coDeAed  the  cr3rfht}s,  and  colledled  the 
fttgar,  which  he  put  to  dry.  It  attradted  hu- 
midity from  the  atmofphere,  and  it  appeared  of 
a  rcddilh  colour.  He  deprived  it  of  this  colour, 
by  waihing  it  with  alcohol ;  after  which  it  no 
longer  attra<fted  humidity. 

In  performing  thefc  operations,  the  following 
qircumftances  are  to  be  attendfi^drto;  i.  The  ho^ 
ney  fhould  be  white  and  pure.  a.  It  ou^t  to  be 
clarified  with  the  white  of  egg.  3,  The  veffel^. 
ought  to  be  earthen-ware,  but  never  of  metal, 
for  thefe  are  bad  coiiduAors  of  caloric.  4^  Only 
the  bottom  of  the  vdBTel  fhould  be  expofed  to  the 
£re,  indrder  that  the  heat  may  not  attack  the 
mucous,  fubftance.  5.  h  ought  to  be  placed 
quite  hot, rafter  it  has  melted,  upon  a  fumaqe. 
6.  The  addition  of  the  powder  of  egg^ihells  mu&> 
be  ptrfoniied  gtadually,.  left  it  Ihould  become 
clotted  into  lumps.  7..  When  the  fatarattdn  \% 
apcomfdilhedy  tl^  veflfel  ihould  be  removed  from 
tfici^i,  and  the  iiquor  left  to  ftand  quiet  for  the 
fpace  of  a  day.  8.  The  liquors  muft  be  fcum^ 
Ttfed^  waihed,  filtrated^  mixcdy  and  evapMatttd^ 
to  the  proper  confifience.  r 
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LXViil.  befcrlption  of  an  Improvement  in  "VVoulfe's 
Apparatus.     By  Mr.  Girard. 

WITH   A   PLATE. 

From  Scherer's  Journal  of  Chemistry. 

VVOULFK's  ingenious  apparatus,  which  has 
been  found  fo  very  ufeful  in  modern  chemiftry, 
is  always  attended  with  fome  inconvenience  in  its 
application.  It  had  long  been  endeavoured  to 
give  it  a  more  fimple  conftru6tion  ;  and,  in  fadl, 
fome  methods  have  been  Contrived  for  keeping 
this  apparatus  hermetically  clofed^  without  lu- 
ting ;  but  they  are,  upon  the  whole,  too  difficult 
in  the  execution.  The  apparatus  which  we  fhall 
here  propofe  may  be  put  together  and  taken  afun- 
der  within  a  few  feconds,  and  is  applicable  under 
all  circiimftances; 

We  get  boittles  made  in  a  glafs-houfe,  the  one 
tubulature  of  which,  A,  (Plate  XIX.)  Fig.  i,  has 
in  the  inlide  a  tube  A  B,  which  is  foldered  to  it 
by  means  of  a  glafs  ring.  The  oppolite  tubula- 
ture is  at  fifft  drawn  pointed,  or  intb  a  thin  tube, 
as  ufual ;  but  we  do  not  afterwards  break  off  this 
tube,  in  order  to  fpare  the  tubulature,  clofe  to 
the  bottle^  but  leave  it  entire,  and  bend  it  in 
fuch  a  manner,  that  it  terminates  in  an  arch  of  a 
circle,  which  inters  the  tube  A  B.  It  is  fcarcely 
fteceffafy  to  mention,  that  the  tube  A  B,  and  the 
beak  which  is  to  be  inferted  into  it,  muft  have 
the  fame  curvature.  This  may  eafily  be  obtained 
by  bending  them  both  over  the  fame  cylinder  of 
^arth  or  wood^ 
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It  IS  very  evident,  that  when  the  beak  of  the 
one  bottle  is  fitted  into  the  tube  of  the  other,  fo 
that  the  end  of  the  beak  projects  beyond  the* 
lower  extremity  of  the  tube,  and  the  tubes  within 
ftand  under  water,  the  gas  cannot  efcape  out  of 
one  bottle  in  any  other  manner  than  by  paffing 
through  the  beak,  and  afcending  in  the  other, 
in  bubbles,  through  the  fluid  with  which  it  is 
filled. 

Fig.  2 J  reprefents  another  conftruftion'  of 
Woulfe's  apparatus,  which  may  fupply  the  place 
of  the  former,  in  want  of  a  glafs-houfe.  It  is 
compofed  of  tubulated  bottles,  with  wide  necks. 
We  take  a  pretty  thick  tube,  which  muft  have  an 
orifice  wide  enough  for  another  to  be  inferted 
through  it;  at  the  upper  part  of  this  we  leave  a 
bulb,  which  muft  fit  exadlly  into  the  neck  of  the 
bottle,  fo  as  to  clofe  it  like  a  cork. 

We  then  take  another  tube,  which  pafTes 
through  the  firft,  and  can  be  freely  moved  within 
it.  The  one  end  A  is  formed  as  before,  fo  as  to 
fit  into  the  tubulature  of  another  bottle  ;  we  then 
give  it  the  ufual  curvature,  ABC.  Finally,  we 
mfert  it  through  the  former  tube,  Fig.  3,  EF, 
and  bend  its  projedling  end  D  upwards.  Fig.  iy 
Ihews  the  manner  in  which  this  Apparatus  is  put 
together  ;  and  it  is  evident,  that  it  is  hermetically 
clofed,  as  foon  as  the  lower  extremity  of  the 
thicker  tube  ftands  under  water. 

The  tubes  and  beaks  are  bent,  merely  in  order 
that  the  air-bubbles  that  arife  may  receive  the. 
proper  direction,  and  not  be  able  to  efcape 
through  the  thicker  tube.  When,  therefore,  the 
apparatus  is  fufiiciently  large  for  the  beak  t6  pro^ 
jeA  an  inch  or  more,  it  is  unneceflary  to  bend  it, 
as  it  is  already  impoflible  for  the  air  to  get  intq 
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in  IVoulfe's  i  Apparatus.  "411 

Ae  thicker  tube.     Fig.  4,  reprefents  another  con- 
trivance. 

When  we  have  to  employ  an  apparatus,  con- 
fifting  of  a  very  long  row  of  bottles,  there  is 
reafon  to  apprehend  that  the  gas  in  the  firft  vef- 
fel,  which  has  a  great  degree  of  refiftance  to  fur- 
mount,  may  force  the  water  of  the  firft  bottle 
into  the  tube,  and  compel  it  to  flow  out ;  but 
this  inconvenience  may  eafily  be  obviated,  either 
by  employing-  bottles  of  different  lizes,  or  putting 
lefs  water  into  the  firft  bottles  than  into  the  fub- 
fequent  ones. 


JyXIX.  Memoir  on  a  Method  of  Vaintin^  with  Milk. 
By  Antoine-Alexis  Cadet-de-Vaux,  Menif 
ber  of  the  Academical  Society  of  Sciences y  &c, 

from  the  dicade  philosophise,  ^c. 

I  PUBLISHED,  in  the  ^^Feuille  de  Cultivateur," 
but  at  a  time  when  the  thoughts  of  every  one 
were  abforbed  by  the  public  misfortunes,  a  lin- 
gular OBConomical  procefs  fbr  painting,  which  the 
want  of  materials  induced  me  to  fubftitute  in- 
ftead  of  painting  in  diftemper. 

One  of  my  neighbours  had  been  repairing  his 
country-houfe,  in  which  he  had  employed  fome 
old  pieces  of  timber,  which,  on  account  of  their 
ugly  colour,  required  to  be  painted ;  but  the  ge- 
neral want  of  every  article,  and  efpecially  of  mo- 
ney, (this  was  at  the  time  of  the  maximum  and 
aflSgnats,)  did  not  allow  him  to  go  to  fo  gr^at  an 
G  g  g  2  expence ; 
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cxpencc  ;  for  the  price  of  the  colour  alone  would 
have  amounted  to  400  francs.  He  therefore 
thought  fit  to  confult  me,  and  it  was  fortunate  he 
did  fo.  At  the  time  he  came  to  converfe  with 
me,  I  was  employed  in  painting  a  hot-houfe  ia 
my  garden.  He  found  me  painting  without  dif- 
temf>er,  and  without  oil ;  he  fpoke  of  the  expence 
of  400  francs ;  but  I  foon  removed  his  unealinefs, 
by  telling  him  that  I  would  reduce  the  fum  to  a 
tenth  part.  Part  of  the  hot-houfe  had  been 
painted  in  the  morning ;  he  tried  this  firft  layer 
by  rubbing  it  with  the  palm  of  his  hand  ;  but  I 
defired  him  to  rub  it  with  his  great  coat,  which 
was  made  of  fhag-cloth.  It  relifted  the  fridlion 
like  varnifh.  He  requefted  to  know  my  fecret,  and 
as  I  make  no  fecret  of  any  thing  of  this  kind,  but 
rather  wifh  to  make  known  whatever  can  be  of 
ufe  in  the  different  branches  of  oeconomy,  I  ac- 
quainted him  with  my  procefs. 

As  I  am  not  very  dexterous  in  managing  the 
brufh,  I  fent,  on  the  day  after  I  had  made  this 
trial,  for  a  painter  from  Franconville,  to  paint 
the  cieling  and  floor  of  my  library. 

As  my  paint  fmelt  neither  of  lize  nor  of  oil, 
the  painter  told  me  it  was  a  miferable  wafh,  and 
thought  himfelf  very  complaifant  in  condefcend- 
ing  to  ufe  it.  I  had  taken  care  not  to  fhew  him 
the  refult  of  my  firft  trial  with  it.  He  began 
with  the  cieling.  I  gave  him  another  pot  of  yel- 
low colour  for  the  floor.  Whilft  the  floor  was 
painting  the  cieling  had  dried,  fo  that  he  had  an 
opportunity  of  judging  of  the  folidity  of  this  me- 
thod of  painting.  He  acknowledged  its  fuperi- 
ority  over  the  method  of  painting  in  diitempcr, 
of  which  a  fingle ^  and  even  feveral  coats,  cannot 
bear  to  be  rubbed  with  a  coarfc  cloth  without 
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coming  off.  He  feemed  ftruck  with  afl-onifh- 
ment,  apologifed,  and  concluded  by  requeftingta 
know  my  fecret.  I  told  it  him ;  and  he  has  fince 
turned  it  to  good  account. 

At  the  prefent  moment  I  am  about  to  paint 
again  ;  or  rather  I  am  about  to  make  a  new  ex- 
periment, in  order  to  eftablifli  the  procefs  for 
this  method  of  painting,  but  particularly  for  fub- 
ftituting  it  in  the  place  of  oil-painting. 

To  proceed  to  the  method  itfelf: 

Take  Ikipimed  milk,  one  pigt  (or  two  Paris 
pints). 

Frelh  flaked  lime,  fix  ounces* 

Oil  pf  carraway,  or  linfeed,  or  nut,  four- 
ounces. 

Spanifh  white,  five  pounds. 

Put  the  lime  into  a  veffel  of  ftone-ware,  and 
pour  upon  it  a  fufficient  quantity  of  milk  to  make 
a  fmooth  mixture;  then  add  the  oil  by  degrees, 
flirring  the  mixture  with  a  fmall  wooden  fpatula ; 
then  add  the  remainder  of  the  milk,  and,  finally, 
the  Spanifh  white.  Skimmed  milk  in  fummer  is 
often  curdled,  but  this  is  of  no  confequence  to 
our  purpofe,  as  its  fluidity  is  foon  refl:ored  by  its 
contact  with  the  lime.  It  is,  however,  abfolutely: 
neceflary  that  it  fliould  not  be  four,  for  in  that 
cafe  it  would  form  with  the  lime  a  kind  of  cal- 
careous acetite,  fufceptible  of  attradling  moifl:ure. 

The  lime  is  flaked  by  plunging  it  in  water, 
drawing  it  out,  and  leaving  it  to  fall  to  pieces  in 
the  air. 

It  is  indiflTerent  which  of  the  three  oils  above- 
mentioned  we  ufe;  however,  for  painting  white,  the 
oil  of  carraways  is  to  be  preferred,  as  it  is  colour- 
lefs.  For  painting  with  the  ochres  the  commonefl: 
lamp-oil  may  be  qfed. 

The 
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The  oil,  when  mixed  with  the  milk  and  hmc, 
dlfappears,  being  entirely  dilfolved  by  the  lime, 
with  wliich  it  forms  a  calcareous  foap. 

The  Spanifh  white  muft  be  crumbled,  and 
gently  fpread  upon  the  lurface  of  the  liquid, 
which  it  gradually  imbibes,  and  at  laft  finks;  it 
muft  then  be  ftirred  with  a  ftick.  This  paint  is 
coloured  like  diftemper,  with  charcoal  levigated 
in  water,  yellow  ochre,  &c. 

It  is  ufed  in  the  fame  manner  as  diftemper. 

The  quantity  above  mentioned  is  fufficient  for 
painting  the  firft  layer  of  fix  toifes. 
^     The  price  of  this  quantity  amounts  to  9  fols, 
which  reduces  the  price  of  the  toife  to  i  fol  6  de- 
niers,  prime  coft. 

The  procefs  that  has  been  given  is  fufficient  for 
the  moft  of  rhofe  who  ufe  this  method  of  paint- 
ing; but  let  usreafon  upon  it,  and  confider  the 
theory  which  has  directed  me  in  the  choice  and 
combination  of  thefe  ingredients. 

Firft,  let  us  fpeak  of  painting  in  diftemper. 
This  is  done,  as  is  well  known,  with  fize,  mixed 
with  Spanifh  white  or  ochre. 

Let  us  now  conlider  its  inconveniences,  which 
are  numerous. 

The  firft  is,  that  it  comes  off  by  the  flighteft 
ftifVion,  fo  that  when  it  is  ufed  for  ftair-cafes 
and  paffages  one  is  obliged  to  be  upon  one's 
guard  againft  fufFcring  the  clothes  to  come  in 
contadl:  with  it. 

It  is  true  that  this  inconvenience  may  be  re- 
medied by  making  the  fize  ftronger,  and  laying 
on  a  greater  number  of  coatings  ;  but  when  this 
is  done,  the  painting,  in  the  courfe  of  time, 
and  in  dry  fituations,  cracks,  and  comes  off"  of 
itfelf. 

Befides, 
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Befides,  three  layers  of  diftemper  will  coft  i 
livre  10  fous. 

What  happens  with  this  painting  when  the 
feafon,  or  the  litaation,  is  iiioift  ?  The  fize, 
which  forrns  the  balls  of  diftemper,  grows  moill, 
and  ferments;  like  every  otlier  gelatinous  animal 
fubftance  it  rapidly  pafles,  by  fermentation,  into 
the  ftate  of  acidity  ;  it  then  lofes  its  gelatinous 
coriliftence,  and  ceafes  to  be  glue;  it  becomes 
water,  pofleffing  fluidity  and  acidity,  and  fpee- 
dily  pafles  into  the  ftate  of  putrefadlion.  It  is 
particularly  at  the  time  of  thaw  that  this  efFeft  of 
moifture  becomes  very  apparent;  we  then  fee  the 
diftemper  to  run  down  in  ftreaks  along  the  walls 
and  wood-work.  The  earth  or  ochre,  formerly 
fufpended  in  this  gelatinous  fubftance,  are  then 
left  feparate  in  their  pulverulent  ftate,  and  the 
paint  falls  off\ 

This  difpofition  of  glue,  to  attradl  humidity 
from  the  air,  and  to  ferment,  explains  the  reafon 
why  diftemper  for  fome  time  emits  a  fmell,  at 
leaft  unlefs  it  be  varnilhed,  which  in  fome  degree 
remedies  thefe  inconveniences;  but  then  it  in- 
creafes  the  expence. 

It  is  alfo  to  be  remarked,  that  the  preparation 
of  diftemper  requires  a  fire,  and  we  muft  alfo  pay 
the  workmen  for  the  part  of  the  morning  which 
they  employ  in  preparing  it.  Finally,  this  paint 
will  not  keep;  it  frequently' pafles  into  fermenta- 
tion in  the  courfe  of  twenty-four  hours,  particu- 
larly in  ftormy  weather. 

Let  us  now  compare  our  method  of  painting 
with  the  method  in  diftemper. 

Skimmed  milk  has  loft  its  butyraceous  part, 
but  it  retains  its  cheefy  part,  of  wdiich  milk  con- 
tains more  or  lefs ;  we  may  reckon  the  propor- 
tion 
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tion  at  about  one-fourth,  in  the  ftate  of  a  ftrohg 
jelly;  eonfequently  there  is  about  one-fourth  in 
the  Paris  pint,  or  four  pounds  of  milk,  which  is 
our  proportion.  1  fay  in  the  ftare  of  jelly ;  for 
the  cafeous  part,  not  being  foluble  in  water,  is 
not  jelly,  but  glue. 

We  have  therefore  one  pound  of  glue,  which 
deferves  the  name  oi  firong  glue^  to  diftinguifh  it 
frOrti  the  glue,  comrtionly  fo  called,  which  is 
appropriated  to  give  body  to  colours ;  but  this 
glue  of  milk  has  great  advantages  over  that  ani- 
mal gluct 

The  cafeous  part  retains  a  portion  of  moifture, 
which  is  the  principle  that  gives  it  elafticity. 
Take,  for  example,  the  cheefe  of  Gruy^res ;  be 
it  ever  fo  dry,  it  is  always  elaftic;  it  may  be 
grated,  but  it  cannot  be  pulverifed. 

This  portion  of  moifture,  which  the  cheefy 
part  retains,  is  fufficient  for  its  compofition ;  it 
therefore  does  not  attra6h  moifture  from  the  at- 
mofphere,  fo  that  the  paint,  of  which  it  confti- 
tutes  the  bafe,  does  not  crumble  in  dry,  ele- 
vated, and  well-aired  fituations,  neither  does  it 
become  foft  in  low  and  damp  places. 

One  of  the  properties  of  my  paint,  which  we 
may  term  milk-dijlemper  painty  (Peinture  au  lait  de-^ 
trempej  is,  that  it  will  keep  for  whole  months, 
and  requires  neither  time  nor  fire,  nor  even  ma- 
nipulation ;  in  ten  minutes  we  may  prepare 
enough  of  it  to  paint  a  whole  houfe.  Poffibly 
there  is  alfo  formed  in  this  mixture  a  combina- 
tion, namely  that  of  the  Spanifh  white  with  the 
oil,  which  in  that  cafe  would  add  greatly  to  the 
folidity  of  the  painting.  Glazier's  putty,  which 
is  fo  folid  that  it  becomes  almoft  impoffible  to 
detach   it,    is  nothing  more  than  this  mixture. 
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and  fo  is  alfo  the  lute  employed  by  chetnlfts.  It 
is  therefore  evident  how  much  tnis  putty  muft 
add  to  the  folidity  of  a  colour  that  contains  it  in 
folution. 

This  advantage  is  alfo  attended  with  other 
very  great  conveniences.  One  may  fleep  in  a 
chamber  the  night  after  it  has  been  painted,  for 
the  milk-diftemper-paint  dries  in  the  fpace  of  an 
hour,  and  the  oil  which  enters  into  its  compofi- 
tion  lofes  its  fmell  and  character  of  oil  by  its  com- 
bination with  the  lime,  which  converts  it  into  a 
true  foap ;  the  fmell  of  this  colour,  when  freflx 
laid  on,  is  like  that  of  a  foap-ley,  or  like  that 
of  a  place  in  which  lin^n  is  bleached. 

A  fingle  coating  is  fufficient  for  places  that 
have  already  been  painted.  It  is  not  necflary  to 
lay  on  two,  unlefs  where  greafe  fpots  repel  the 
firft  coating ;  thefe  Ihould  be  removed  by  wafh- 
ing  them  with  flrong  lime  water,  or  a  ley  of  foap, 
or  fc  raped  off. 

New  wood  requires  two  coatings.  One  coat- 
ing is  fufficient  for  a  ftair-cafe,  paflage,  or 
cieling. 

The  hot-houfe  which  I  mentioned  has  its  door 
hung  within ;  the  embrafure  is  therefore  expofed 
to  all  the  injuries  of  the  weather,  notwithftanding 
.which,  and  the  continual  fridlion,  the  ftreaks  of 
the  brufh  are  ftill  vifible,  and  the  paint  has  not 
undergone  the  fmalleft  alteration. 

I  have  lince  given  a  far  greater  degree  of  fo- 
lidity to  this  method  of  painting,  for  it  has  been 
my  aim,  not  only  to  fubftitute  it  in  the  place 
of  painting  in  diftemper,  but  alfo  of  oil-paint. 
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For  work<>out  of  doors,  I  ad4  to  the  propor- 
tions of  the  milk-diftempcr-painting, 

Slaked  lime,     .....     2  ounces. 

Oil, 2  ounces. 

White  Burgundy  pitch,      .     2  ounces. 

The  pitch  is  to  be  melted  in  the  oil  by  a  gen- 
tle heat,  and  ^dded  to  the  fmpoth  mixture  ef 
milk  and  oil.  In  cold  weather  the  mixture  ought 
to  be  warmed,  to  prevent  its  pooling  the  pitch 
too  fuddenly,  and  tp  facilitate  its  union  with  the 
milk  of  lime.  This  painting  has  fpme  analogy 
with  that  known  by  the  name  of  encauftic. 

I  have  employed  the  refinous  milk-paint  for 
outfide  window-fhutters,  that  had  previoufly  beeji 
painted  with  oil. 

Oil  -  painting,  which  is  cpnfideted  to  be  fp 
durable,  is  fubjeA  to  many  of  the  inconveniences 
of  painting  in  diftemper ;  that  is  to  fay,  it  flirinks, 
cracks,  fc^les  off,  and  feparates,  only  with  this 
difference,  that  the  fcales  adhere  at  fome  points; 
but  it  is' no  lefs  true  that  the  wood  renmins  bare, 
and  confequently  expofed  to  the  injuries  of  the 
air. 

It  will  be  proper,  in  order  to  give  the  painting 
a  neater  appearance,  to  rub  the  furface  with 
fand-ftone  or  pumice-ftone,  ^before  the  firft  coat- 
ing is  laid  on. 

"Time,  which  deftroys  every  thing,  wiU  defl-roy 
this  painting  ;  but  I  fee  no  reafon  in  theory,  why 
the  adhelion  of  refinous  milk  -  painting  fhould 
break,  or  why  it  fhould  crack  or  fcale  off  hke 
oil-painting,  the  bafe  of  which  is  cerufe,  a  pre- 
paration of  lead,  which  renders  the  oil  drying, 
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zaA  difpofts  thig  kind  of  painting  to  fcale  off. 
This  metallic  fubftance  has  belides  the  inconve- 
nience of  becoming  coloured  in  the  air  by  the 
a<ftion  of  the  hydrogen  gas ;  the  white  paint  be- 
(iomes  yellow,  and  freqtieiitly  even  is  covered 
with  black  fpots,  produced  by  a  new  oxydation, 
which  takes  place  in  the  oxyd  of  lead.  The 
exhalations  of  a  drain,  privy,  or  dunghill,  are 
fufficient  completely  to  blacken  oil-painting. 

There  is  no  lead  in  the  compofition  of  relinous 
milk-painting ;  fo  that  this  inconvenience  is  not 
to  be  apprehended.  The  air  cannot  change  the 
colour  of  this  painting,  as  I  am  convinced  from 
what  I  have  feen  in  my  hot-houfe;  and  every 
hot-houfe  is  expofed  to  the  effluvia  of  dung. 

I  need  not  mention  the  difagreeable  fmell  of 
oil-painting,  nor  its  permanency;  it  is  found, 
efpecially  in  Country-houfes  that  are  not  inhabited 
during  the  winter,  to  continue  for  feveral  years 
fucceflively. 

The  dangerous  efFe(5ls  of  the  effluvia'  of  oil- 
paint  are  frequent  and  well  known. 

The  refinous  milk-painting,  notwithftanding 
the  Burgundy  pitch  and  oil  that  enters  into  its 
compofitions,  emits  no  fmell  but  that  of  tur- 
pentine * ;  a  fmell  which  is  eafily  diflRpated ; 
belides  which  it  is  only  ufed  for  out-door  work. 

0/  Badigeon  -f*. 

There  are  Hill  ftronger  reafons  for  fubftitu- 
ting  either  of  the  above-mentioned  methods  of 

♦  It  is  well  known  that  Burgundy  pitch  is  the  reliduum  of 
the  diftillation  of  turpentine  with  water,  art  operation  which  is 
performed  for  the  purpofe  of  feparating  the  oil,  which  is 
known  in  commerce  by  the  name  of  Efiencc  of  Turpentine. 

t  W6  have  no  Englifh  term  for  this  paint, 
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painting  inftead  of  that  which  is  termed  ^j- 
digeon. 

Badigeon  confifts  of  quick-lime,  yellow-ochre, 
and  water;  it  keeps  very,  well  within  doors,  but 
it  has  no  durability  at  all  when  expofed  to  the 
air.  The  mixture  has  no  confidence,  and  its  ad- 
heiion  to  ftonc  is  fo  weak,  that  the  rain  carries  it 
away,  fo  that  after  two  or  three  years  not  a  trace 
of  it  remains. 

Befides,  this  mode  of  painting  cofts  lo  fols 
the  toife ;  whilft,  as  has  before  been  obferved, 
the  milk-diflemper  painting  does  not  coft  more 
than  1  fol  6  deniers,  prime  coft;  to  which  we 
muft  add  the  price  of  laying  it  on,  which  how- 
ever does  not  amount  to  much,  as  one  man  may 
paint  a  great  number  of  toifes  in  a  day. 

But  I  ihould  prefer  painting  with  the  relinous 
milk-compofition,  ufing  the  lime  and  yellow- 
ochre,  either  with  or  without  tl^e  addition  of  Spa^ 
nifli  white.  This  paint  would  laft  twenty  or 
thirty  yq^r^ .without  alteration  :  I  know  of  nothing 
that  could  injure  it  except  the  nitrification  of  the 
walls,  and  this  is  a  flow  procefs. 

I  have  faid  much  againft  painting  in  diftemper 
^nd  in  oil,  and  have  pleaded  the  caufe  of  thofe 
methods  which  I  propofe;  but  the  theory  by 
which  I  have  been  guided  in  preparing  my  pig- 
ments, and  the  trials  which  I  have  made  of  them, 
will  fpeak  ftill  more  ftrongly  in  their  favour. 

I  can  fee  only  one  objedlion  ;  namely,  the  dif- 
ficulty of  procuring  the  requifite  milk. 

To  this  I  reply :  there  is  more  want  of  buyers 
for  milk,  than  milk  for  buyers.  In  the  fruit- 
feafon,  the  venders  of  milk  find  no  fale  for  the 
article  ;  they  therefore  make  indifferent  checfc 
find  butter  of  it,  as  few  of  them  know  how  to 
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make  cither  of  them  good.    The  fale  of  thefe 
two  articles  is  far  lefs  lucrative  than  that  of  milk, 
which  they  prefer  to  fell  in  its  natural  ftate.    The 
fummer  is  alio  the  feafon  for  painting.    The  con- 
fumption  of  milk  for  painting  would  fupply  the 
deficiency  of  its  confumption  as  aliment ;   bciides, 
if  four  times  the  quantity  of  milk  were  confumed 
at  Paris,  the  country  would  furnifh  it;  for,  be- 
lides  the  profit  upon  the  fale  of  the  milk,  there  is 
that  of  the  dung,  which  is  fold  at  a  high  price  to 
the  farmer.     Should  it  be  neceflary  to  procure 
the  milk  from  a  diftant  place,  let  it  be  mixed  at 
the  place  itfelf  with  half  the  proportion  of  lime  ; 
it  may  then  be  tranfported  without  turning  four 
or  curdling,  and  we  fhall  receive  it  in  a  proper 
condition  for  the  ufe  we  intend  to  niake  of  it. 
In  the   country,  and  in  the  provinces,  no  one 
will   mention   the   fcarcity  of    milk   as   an  ob- 
jection. 
/  I  therefore  invite  thofe  chemifts  who  devote 
tliemfelves  to   the  improvement  of  the  arts,   to 
attend  to  this  method  of  painting,  to  fix  the  pro- 
portions of  the  ingredients,  to  afcertain  whether 
lime  acSls  upon  the  ochres  or  colouring  oxyds, 
and,  finally,  by  perfecting  the  protefs  to  render 
it  as  ufeful  as  I  hope  it  may  become.     From  this 
union  of  effort  would  refult  a  fimplication  of  this 
fo  ufeful  branch  of  the  arts,  a  great  faving  for  in- 
dividuals, greater  cleanlinefs,  and  neatnefs  in  our 
habitations,  and,   above  all,    greater    falubrity ; 
for  nothing  alters  the  purity  of  the  air  more  than 
oil-painting. 
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IjXX.  Method  cf  preventing  and  deftroyhg  the 
mephitic  Taint  with  which  Wails  become  im^ 
fregnated  where  a  Number  of  PerfonSy  particu-^ 
larly  Sick^  are  colleSted  together.  By  the  Author 
of  the  preceding  Paper. 

FROM  THE  DECADE  PHILO^aPHI^UE,  ^a. 

IN  my  memoir  on  milk-painting,  I  bad  coh- 
lidered  it  only  as  an  object  of  domeftic  oeconomy, 
fo  that  I  negletfted  to  treat  of  the  ufcful  applica- 
tion of  this  method  of  painting  to  tiit  demephe- 
tifation  of  walls.  Let  mc  therefore  fupply  the 
omiffion. 

Wherever  a  great  number  of  perfons,  either 
healthy  or  fick,  arc  collected  together,  the  walls 
are  penetrated,  and  become  infenfibly  furcharged 
with  ihfedlious  effluvia,  wliich  th^y  again  exhale 
ifn  confequence  of  the  motion^  of  the  atmdfpb^- 
rical  air  ;  fo  that  adiual  inhalation  dnd  exhalation 
take  place  in  them.  The  currents  of  air  which 
arc  conducted  through  fuch  places  ferve  very 
well  to  renovate  the  atmofphere,  but  they  do  not 
carry  away  with  them  the  miafmata  thdt  lurk  in 
the  pores  df  the  walls,  and  which  are  retained 
there  by  the  infe6lious  moifture  proceeding  from.^ 
the  perfpiration  of  the  bodies,  and  which  con- 
denfes  itfelf  upon  their  furface. 

I  have  mentioned  inhalation  and  exhalation  :  in 
fa<ft,  in  the  fouthern  climates,  and  particularly 
in  Italy,  where  the  phthifis  aflumes  a  charailer  of 
energy  that  renders  it  very  contagious,  experi- 
ence has  fhewn  that  it  is  neceflary,  not  only  to 
burn  all  the  clothes  and  furniture  that  have  been 
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'\n  qonta<ft  with  the  phthilical  perfon,  but  likewife 
to  remove  the  fuperfidal  layer  of  the  walls  aiwi 
Soer^,  in  order  to  prevent  the  contagious  miafma, 
which  is  concealed  in  them,  and  which  they  re- 
fxhaje,  from  taking  effedt.  In  my  opinion, 
qpick-liine  might  be  fubftituted  in  the  place  <rf 
thefe  means,  and  prove  a  fufficient  preventative 
of  the  contagion,  as  it  has  powerful  demepbiti- 
fatiflg  properties 

3y  waiting  wi|:h  water  and  lime  I  entirely  de- 
prived a  dead  body,  in  a  ftate  of  putrefadlion, 
which  I  was  charg^ed,  by  a  djscree  of  the  parlia- 
ment, to  have  dug  out  of  the  ground,  of  its 
fmell,  on  account  of  the  dangers  that  might  arife 
from  digging  it  out  of  ground. 

This  mephitifm  is  fo  inherent,  that  even  tima 
pannpt  diffipate  it,  as  was  proved  by  the  example 
of  the  Donjeon  of  Vincennes,  when  it  ceafed  to 
be  a  ftate  prifon,  under  the  adminiftration  of 
Malelherbes.  Curiofity  attra<^ed  a  great  conr 
coucfe  of  people  to  the  dungeon  ;  and  thofe  who 
had  formerly  inhabited  the  prifon  being  particur 
larly  curious  to  fee  it,  they  recognifed  the  fame 
fmel)  in  it  with  which  they  had  been  ftruck  upoa 
entering  it  the  firft  time  ;  and  yet  tlue  doors  and 
windows  had  been  removed,  and  the  elevation  of 
the  building  expofed  it  to  the  ftee  aiStion  of 
the  air. 

Workfhops,  manufax9:oriefi,  infirmaries,^  hot 
pitals,  ppifons,  and  all  fuch  buildings,  have  a|i 
atmofphere  peculiar  to  themfelves,  an  atmofpherie 
which  Ihonens  the  lives  of  the  individuals,  or 
X)ften  becomes  the  fource  of  epidemic,  and  fome- 
times  peftilential  maladies,  as  the  hofpit^l  or  pri- 
fon  fever,  &c.     Plants,  when  deprived   of  ain, 
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languifti  and  lofe  their  colour  ;  the  effedls  of  this 
privation  muft  be  ftill  more  powerful  upon  ani- 
mals, whofe  lungs  confume  fo  large  a  quantity 
of  air. 

Citizen  Guyton-de-Morveau  has  difcovercd  a 
method,  by  means  of  muriatic,  or  preferably  ox- 
ygenated muriatic  gas,  of  purifying  any  atmo- 
fphere  impregnated  with  contagious  and  peftilcn- 
tial  miafmata.  It  walhes  fuch  an  atmofphere, 
and  deprives  it  of  its  miafmata,  which  it  feizes 
upon  and  deftroys.  This  important  difcovery 
gives  Citizen  Morveau  a  claim  to  the  title  of  one 
of  the  benefactors  of  humanity j  and  a  right  to 
the  civic  crown. 

This  means,  however,  though  it  fubdues  the 
mephitifm  of  the  air,  would  perhaps  not  a6l 
with  equal  efficacy  upon  walls,  which  conceal, 
deep  within  their  pores,  the  miafmata  with  which 
they  are  infedled.  The  adlivity  of  time  is  fuf- 
ficient  for  the  purpofe. 

I  find  in  my  notes  the^efult  of  an  experiment 
which  I  (hall  relate.  Wifliing  to  ascertain  the 
power  of  lime  as  a  means  of  demephitifation,  I 
had  layers,  to  the  thicknefs  of  nine  lines,  taken 
away  from  a  wall,  before  I  arrived  at  a  layer  that 
was  not  yet  altered  *.  The  other  portion  of  the 
fame  wall,  which  I  referved  for  the  comparative 
experiment,  was  completely  deprived  of  its  me- 
phitic  impregnation  by  three  fucceffiye  applica- 
tions of  common  white  wafh  (pure  water  and 
quick-lime).  -  ,. 

*  I  cxpofe  the  powder  detached  from  the  walls,  in  a  glafs 
vcffel,  to  a  gentle  heat,  and  judge  by  the  fmdl  whether  or 
not  it  has  b«en  altered.  ,       .  r    ii . 
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Now  lime  enters  into  the  compofition  of  the 
milk-paint,  and  it  may  be  made  the  bafe  of  it 
by  fubftituting  it  inftead  of  the  Spanifh  white. 

The  painting  will  become  ftill  cheaper  by  thii 
fubftitution,  on  account  of  the  cheapnefs  of  the 
lime,  fo  that  the  toife  of  the  paintmg  will  coft 
only  5  centimes :  as  to  the  labour,  th^re  can  be 
no  want  of  hands  in  buildings  where  great  num- 
bers of  individuals  are  collefted  together,  and 
where  every  thing  ought  to  be  conduced  as 
CBConohiically  as  poffible. 

To  be  able  to  deftroy  the  mephitifm  of  the 
\^alh  in  the  afylums  of  induftry,  indigence,  and 
misfortune,  is  certainly  a  great  point  gained  ;  but 
the  means  of  preventing  the  evil,  io  that  there 
may  be  none  that  requires  to  be  remedied,  is  a 
no  lefs  valuable  acquifition.  Now  milk-paintings 
with  the  bafe  of  lime,  is  the  means  of  preventing 
the  walls  from  becoming  impregnated  with  infec- 
tious miafmata. 

But  of  what  advantage,  it  may  be  objected,  is 
the  addition  of  milk  and  of  oil  ?  It  is  not  by  a 
chemift  that  this  objection  will  be  made ;  how- 
ever this  is  our  anfwer  to  it.  The  addition  is 
made  becaufe  lime  has  no  adheiion  to  the  walls : 
it  cannot  be  applied  in  a  thick  layer^  and  the 
flighteft  contadl;  caufes  it  to  come  off,  on  which 
account  walls  white-walhed  in  the  common  way 
foil  the  clothes  that  come  into  contact  with  them. 
The  cafeous  part  of  milk,  the  addition  of  the  oil, 
which  forms  a  faponaceous  fubftance  with  the 
lime,  afford,  on  the  contrary,  after  the  evapora- 
tion of  the  moifture,  a  layer  that  poffeffes  denfity 
and  cohefiori,  and  is  capable  of  receiving  thick-^' 
nefs  ;  it  is  a  coating,  in  fome  meafure  varnilhed^ 
which  annihilates  the  pprolity  of  the  fione.  plaf- 
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ter,  brick,  or  wood,  and  froni  which  we  may 
wipe  off  the  duft,  without  laying  bare  the  place 
which  has  been  painted. 

Milk  painring  affords  another  advantage,  which 
I  have  not  mentioned  in  my  aiemoir,  namely, 
that  of  checking  the  nitrification  of  the  walls, 
which  is  accelerated  by  painting  in  diftemper. 

In  fa(ft,  glue  is  an  animal  fubftance,  of  which 
one  of  the  conftituent  principles  is  azot ;  now 
the  decompofition  of  the  glue  extricates  this 
azot,  which  is  alfo  one  of  the  conflituent  prin** 
ciples  of  the  nitric  acid,  and  enables  it  to  com- 
bine with  the  oxygen,  with  which  it  forms,  this, 
acid. 

As  milk  painting  produces  no  extrication-  of 
azot,  one  of  the  aliments  of  the  nitrification  is 
removed;  not  that  the  qafeous  part  of  milk  does 
not  alfo  contain  azpt,  buti  th^fc  it  does  not  be» 
come  decompofed,  nor  give  this,  principlit  the 
freedom  requilite  to  enable  it  to  enter  into  ai  new. 
combination.  Moreover,  this  painting  flops,  up 
the  pores  of  tljp  flone,  and  interpofes  itfelf  be- 
tweenithe  walls  and  the  nijtrifying  adliom. 

Supported  by  the  thepry  whifch  I-  havte  juft  ex- 
plained, by  the  authority  of  tworctf  oun  firH  cfee- 
mifts^  Citizens  Fourcroy  j^ndlDbyewx,  to<  whcan 
I  have  fubmitted  my  opinion,  and,.  lafBy,  by  my 
own  experience,  I  think  myfelf  juftified  ia  re- 
comn^ending  to  the  adniiniftrators  of  hofpitals,  to 
adopt  the  ri^nous  milk  paii%iing  (always  fubftituting 
lime  in  the  place  of  Spaqifh  white),  as  the  mo& 
efiicacious,  and  at,  ihe  lame  time  the.moft  oeco^ 
nomical  mea^s.of  deftroying  theimephiti[iMion:d& 
the  walls,, ^au4j>i"feveniingic  for  the  fiu,uxe*  '  >  n^  . 
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LXXI.  On  ihe  M^am  >of  fwifying  infeJ^hus  Atr^ 
&c.:extra3ied  from  a  Wcri  of  CtiHen  Guyton 
DB  MoRVEAUi    By  Citizen  Deyeux. 

(Concluded  from  Page  349.) 

One  grand  queftion,  however,  ftill  remained 
to  be  decided. 

It  was  ncceflfary  to  afcertain,  whether  the  anti- 
contagious  agents  that  were  propoi'ed  as  capa- 
ble of  producing  fuch  falutary  elfedls,  were  ap- 
plicable to  all  the  different  kinds  of  contagion. 

The  author  admits,  without  hefitation,  that  it 
would  h^  contradictory  to  all  evidence  to  ftip^ofe 
that  all  the  maladies  which  a  fick  perfon  can  conl* 
municate  to  a  healthy  one,  have  the  lame  matter 
for  their  caufe. 

However,  admitting  the  dlftincSion  that  his 
beenjuflly  efi-abhfhed  l")etween  tl)e  maladies  thit 
proceed  from  certain  tffliivia  fufpended  in  the  at- 
mofphere,  and  thoCe  which  are  only  contra(?led 
from  the  immediate  coiitadl  of  a  matter  fome- 
times  alfo  invifible,  but  more  fixed ;  it  muft  alft> 
be  allowed,  upon  the  authority  of  unequivocal 
obfervations^  that  th*e  firft  art  thole  which  prevail 
the  moft  frequently,  againft  which  it  is  the  moft 
difficult  to  guard  one's  lelf,  and  againft  wiiich, 
confequ^ntly,  the  necefltty  of  preierv^atives  and 
anticontagious  remedies  is  the  moft  urgent.  To 
this  clafs  belong  the  fevers  of  hofpitals,  jails,  and 
Ihips,  and  that  which  occurs  in  the  vicinity  of 
marfhes;  in  a  word,  all'thofe  malignant  fevers 
which  owe  their 'origin  to  pqtrid  exhailations. 
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As  to  the  maladies  of  the  fecond  clafs,  that  can 
only  be  contradled  by  immediate  contaft ;  it  is 
alfo  admitted  that  they  originate  from  the  pre- 
fence  of  fome  virus,  which  affuredly  is  not  a  Am- 
ple fubftance,  but  rather  a  compound  body, 
which  muft  be  fubjedt  to  the  condition  which 
obtains  in  all  its  produfts,  namely,  that  of  un- 
dergoing combuftion,  whenever  it  is  brought  into 
contadl  with  oxygen.  Hence  it  appears,  that  we 
have  already  rcafon  to  prefume  that  the  virus  of 
difeafes  muft  experience  great  changes  from  the 
action  of  the  oxygenating  fubftances,  and  that 
confequently  their  properties  muft  neceffarily  be 
altered. 

To  fubftantitte  this  conclufiony  the  author  ad- 
duces the  following  fadts. 

The  variolous  virui  is  certainly  one  of  thofe, 
the  fpccific  contagion  of  whiclji  is  the  moft  dif- 
tinftly  charadlerifed ;  however,  it  is  certain,  ac- 
cording to  the  experiments  of  Mr.  Cruiklhank, 
*  that  a  portion  of  this  virus,  mixed  with  oxyge- 
nated muriatic  acid,  produced  no  cffedl,  when  it 
was  attempted  to  inoculate  with  it ;  whilft  ano- 
ther portion,  with  which  none  of  the  acid  had 
been  mixed,  communicated  the  variolous  conta- 
gion. 

It  is  alfo  known,  from  praAical  obfervations, 
that  the  fyphilitic  virus  is  deftroyed  by  oxyge- 
nated mercurial  remedies,  and  that  it  produces  no 
infe<ftion ;  whilft  the  matter  taken  from  the  fame 
ulcer,  without  fuch  admixture,  produces  a  chan- 
cre, and  other  venereal  fymptoms. 

The  hydrophobia,  which  lias  hitherto  bee;n 
confidered  as  incurable  when  the  malady  makes  a 
rapid  progrefs,  may,  however,  be  attacked  with 
fuccefs,  by  touching  the  wouful  that  haA  been 
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made  by  the  rabid  animal,  with  powerful  oxyge* 
nating  fubftances,  before  the  local  nervous  irri* 
tation  has  produced  the  rabific  fever. 

Finally,  the  pforic  virus  may  alfo  be  deftroyed 
by  the  oxygenating  remedies ;  the  efFe<fts  of 
which,  in  thele  cafes,  are  fo  well  known,  as  to 
have  no  manner  of  doubt  refpefting  the  fubjedt. 

It  cannot  indeed  be  denied,  that  it  has  not 
been  demonftrated  with  the  fame  degree  of  evi- 
dence, that  the  oxygenating  remedies  are  capable 
of  a6ling  with  equal  efficacy  upon  the  virus  of  the 
plague,  as  experiments  have  not  yet  been  made 
upon  this  fubjedl ;  but,  if  it  be  permitted  us 
to  draw  conclufions  from  mere  probabilities, 
we  may  aflcrt,  that  this  virus,  being  undoubtedly 
a  compound  fubftance,  muft  undergo,  by  the  ac- 
tion of  oxygen,  a  combuftion  which,  whilft  it 
changes  its  nature,  muft  alfo  change  its  deleter!* 
ous  properties. 

From  what  has  preceded  it  will  be  feen,  that 
the  author  has  done  all  in  his  power  to  make 
known  thofe  means  of  difinfeftion  which  ap- 
peared to  him  capable  of  producing  fuch  impof? 
tant  efFe(5ts ;  but,  in  order  to  enable  his  readeris 
to  judge  for  themfelves  of  the  utility  of  thofe 
jrocefles,  which,  before  thofe  which  he  has 
oointed  out,  were  in  fome  degree  of  reputation, 
le  has  compared  them  together,  and  afligned  to 
each  that  rank  in  the  fcale  of  utility  to  which  it 
is  entitled. 

From  this  comparifon,  which  is  comprifed  in 
the  third  part  of  the  work,  it  appears  : 

I.  That  cold  water,  lime,  refinous  fubftances, 
the  kindling  of  fires,  the  burning  of  limple  and 
aromatic  vinegar  by  throwing  it  upon  red-hot 
coals,  the  detonation  of  gunpowder,  &c.' ought 
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not  to  be  cowfidcred  as  real  prefervatim  and  anti- 
contagious  remedies,  as  they  do  not  poflefs  the 
power  of  decompofing  the-putrid  miafmata. 

2.  That  ordinary  vinegar  pofleffes,  indeed,  the 
power  of  decompofing  the  miafmata;  but  that 
this  power  does  not  exert  itlelf  in  a  perceptible 
manner,  unlcfs  the  infeiSlcd  fubftances  'ate  im- 
tnerfed  in  this  acid,  or  arc  capable  of  being  wafh- 
^d  with  large  quantities  of  it. 

3.  That  radical  vinegar,  or  acetic  acid,  pro- 
duces efFedls  liirticiently  rapid  ;  but  that  the  dif- 
iicuhy  of  obtaining  it  in  large  quantities,  at  a 
tnoderate  expence,  will  frequently  be  ah  objec- 
tion againft  its  ufe. 

*  4.  That  the  ftilphtiric  acid,  dn  account  of  its 
^at  fixity,  is  not  capatele  of  ^contributing  to  the 
2ifinfe6tion  of  the  air. 

5.  That  the' nitric  ^a^jid  is  very  capable  of  de^ 
ftroying  the  putrid  miafmata,  but  that  the  ufe  of 
this  remedy  is  ftill  attended  with  fome  inconve- 
nience, owing  to  the  impraidicability  of  entirely 
depriving  it  of  nitrous  gas^  the  adtion  of  which 
is  always  pi^ejiidicial  to  the  health  of  thiofe  who 
refpire  it. 

6.  That  the  muriatic  acid,  oti  account  of  the 
prodigious  expanfibility  of  its  vapours,  which 
enables  tliem  to  reach  every  part  of  the  fubftance 

upon  which  we  wilh  to  Operate,  affords  us  very 
great  advahtages. 

J,  Finally,  that  the  oxygenated  muriatic  acid 
juitly  deferA-^s  the  preference  over  all  the  other 
remedies,  not  only  On  account  of  the  promptitude 

.and  facility^ith  whichit  is  every  wh«te  difRifed, 
but  alfo  becaufe  its  action  is  always  certain,  and 
it  inFutiediatdy  deftroy^  dl  the  putrid  miafinata, 
that  are  either  ftoa^ting  iftthe  *ttnofphere>  or  fixed 

'  upon  bodies. 
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I  think  I  have  faid  fufficient  to  enable  the 
reader  to  form  an  idea  of  the  work  which  Citizen 
Guy  ton  has  preitnted  to  the  public.  I  fhall  only 
add,  that  it  would  be  difficult  to  treat  a  fubjeft, 
like  that  which  forms  the  argument  of  this  work, 
in  a  more  methodical,  perlpicuous,  and,  above 
all,  in  a  more  interefting  manner.     -     - 

All  the  fadls  which  the  author  has  adduced  are 
fubftantiated  by  vouchers  that  cannot  leave  the 
fmalleft  doubt  of  their  authenticity;  all  the  ex- 
periments which  he  has  recorded  have  been  per- 
formed with  care  and  accuracy;  and  the  infe- 
rences which  he  has  drawn  from  their  refults  are 
juft,  and  little  fubjedt  to  objeAion  ;  finally,  it 
appears  to  me,  from  all  thefe  reafons,  that  the 
work  of  Citizen  Guy  ton  ought  to  be  gratefully 
welcomed  by  all  thofe  who,  alarmed  at  the  ra- 
vages, unfortunately  too  frequently  produced  by 
contagious  difeafes,  have  ardently  wiftied  that 
rae'^ns  might  be  difcovered  for  putting  an  end  to 
the  devaftations  occafioned  by  thefe' fcourges  of 
the  human  race. 

What  is  ftill  to  be  wifhed  is,  that  the  work  of 
Citizen  Guyton  may  obtain  all  that  publicity 
which  it  merits;  and  that  particularly  phyficians^ 
and  in  general  all  -whofe  profeffional  duty  it  is  to 
w^atch  over  the  health  of  their  fellow  citizens, 
may  receive  fuch  a  convi6lion  of  the  efficacyof 
.  the  means  here  propoled,  as  no  longer  to  hefitate 
in  recommending  them  to  be  put  in  practice. 
The  fuccefs  with  which  they  would  be  attended 
would  foon  atiord  fufficient  motives  of  encou- 
ragement ;  and^  convinced  then  of  the  utility  of 
Citizen  Guytor/s  method,  they  would  unite  with 
all  the  friends,  to  humanity  in  paying  him  that 
tribute  of  gratitude  which  his  labours  have  de- 
ferred. 
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LXXII.   Ufi  of  Patents  for  Inventions^  6fr* 

(Continued  from  Page  360.) 

James  Whitby,  of  CoUunipton,  Devonftiire^ 
Geokge  Bodley,  of  the  City  of  Exeter,  Iron- 
Founder,  and  John  Davis,  of  Collumpron, 
aforefaid  ;  for  a  mill  for  grinding  bark.  Dated 
September  3,  1801. 

Thomas  German,  of  the  parilh  of  St.  George 
Bloomlbury,  Middlefex,  Gentleman;  for  a  me- 
thod of  greatly  eafing  the  labour,  and  leflening 
the  number  of  horfes  in  the  draft  of  coaches, 
carts,  waggons,  drays,  .  and  all  land  carriages 
whatfocver.     Dated  September  12,  lifoi. 

Thomas  Jotham,  of  Bradford,  Wiltfliire, 
Clothier;  for  a  machine  for  railing  the  wool  pile 
or  fibres  on  woollen,  cotton,  or  other  piece  goods, 
preparator}'  to  {hearing ;  and  for  drcffing  or  dub- 
bing cloths,  either  wet  or  dry,  otherwile  than  by 
Geren  cards  and  pickards.  Dated  September  15, 
1801. 

ZachariahBarratt,  ofGealing,  Mottin&i.^ 
hamlhire,  Cabinet-maker :  for  a  method  of  grinds 
ing  corn,  or  other  grain,  by  a  new-invented  mill 
or  machine,  either  moveable  or  immoveable,  and 
intended  to  be  worked  by  water,  wind,  horfes, 
hand,  or  otherwile.     Dated  September  i8,  i8oi# 
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